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METHODS AND NUCLEIC ACIDS FOR ANALYSES OF 
COLORECTAL CELL PROLIFERATIVE DISORDERS 

FIELD OF THE INVENTION 

The present invention relates to genomic DNA sequences that exhibit altered CpG 
methylation patterns in disease states relative to normal. Particular embodiments provide 
methods, nucleic acids, nucleic acid arrays and kits useful for detecting, or for detecting and 
differentiating between or among colorectal cell proliferative disorders. 

SEQUENCE LISTING 

A Sequence Listing, pursuant to 37 C.F.R. § 1.52(e)(5), has been provided on compact 
disc (1 of 1) as a 3.048 MB file, entitled 47675-47.txt, and which is incorporated by reference 
herein in its entirety. 

BACKGROUND 

The etiology of pathogenic states is known to involve modified methylation patterns of 
individual genes or of the genome. 5-methylcytosine, in the context of CpG dinucleotide 
sequences, is the most frequent covalently modified base in the DNA of eukaryotic cells, and 
plays a role in the regulation of transcription, genetic imprinting, and tumorigenesis. The 
identification and quantification of 5-methylcytosine sites in a specific specimen, or between 
or among a plurality of specimens, is thus of considerable interest, not only in research, but 
particularly for the molecular diagnoses of various diseases. 

Correlation of aberrant DNA methylation with cancer. Aberrant DNA methylation 
within CpG 'islands' is characterized by hyper- or hypomethylation of CpG dinucleotide 
sequences leading to abrogation or overexpression of a broad spectrum of genes, and is among 
the earliest and most common alterations found in, and correlated with human malignancies. 
Additionally, abnormal methylation has been shown to occur in CpG-rich regulatory elements 
in intronic and coding parts of genes for certain tumors. In colon cancer, for example, 
aberrant DNA methylation constitutes one of the most prominent alterations and inactivates 



1 



many tumor suppressor genes such as pl4ARF, pl6INK4a, THBS1, MINT2, and MINT31 
and DNA mismatch repair genes such as hMLHl. 

In contrast to the specific hypermethylation of tumor suppressor genes, an overall 
hypomethylation of DNA can be observed in tumor cells. This decrease in global methylation 
can be detected early, far before the development of frank tumor formation. A correlation 
between hypomethylation and increased gene expression has been determined for many 
oncogenes. 

Colorectal Cancer. Colorectal cancer is the fourth leading cause of cancer mortality 
in men and women, although ranking third in frequency in men and second in women. The 5- 
year survival rate is 61% over all stages with early detection being a prerequisite for curative 
therapy of the disease. Up to 95% of all colorectal cancers are adenocarcinomas of varying 
differentiation grades. 

Sporadic colon cancer develops in a multistep process starting with the pathologic 
transformation of normal colonic epithelium to an adenoma which consecutively progresses to 
invasive cancer. The progression rate of benign colonic adenomas depends strongly on their 
histologic appearance: whereas tubular-type adenomas tend to progress to malignant tumors 
very rarely, villous adenomas, particularly if larger than 2 cm in diameter, have a significant 
malignant potential. 

During progression from benign proliferative lesions to malignant neoplasms several 
genetic and epigenetic alterations occur. Somatic mutation of the APC gene seems to be one 
of the earliest events in 75 to 80% of colorectal adenomas and carcinomas. Activation of K- 
RAS is thought to be a critical step in the progression towards a malignant phenotype. 
Consecutively, mutations in other oncogenes as well as alterations leading to inactivation of 
tumor suppressor genes accumulate. 

In the molecular evolution of colorectal cancer, DNA methylation errors have been 
suggested to play two distinct roles. In normal colonic mucosa cells, methylation errors 
accumulate as a function of age or as time-dependent events predisposing these cells to 
neoplastic transformation. For example, hypermethylation of several loci could be shown to 
be already present in adenomas, particularly in the tubulovillous and villous subtype. At later 
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stages, increased DNA methylation of CpG islands plays an important role in a subset of 
tumors affected by the so called CpG island methylator phenotype (CIMP). Most CIMP+ 
tumors, which constitute about 15% of all sporadic colorectal cancers, are characterized by 
microsatellite instability (MIN) due to hypermethylation of the hMLHl promoter and other 
DNA mismatch repair genes. By contrast, CIMP- colon cancers evolve along a more classic 
genetic instability pathway (CIN), with a high rate of p53 mutations and chromosomal 
changes. 

However, the molecular subtypes do not only show varying frequencies regarding 
molecular alterations. According to the presence of either micro satellite instability or 
chromosomal aberrations, colon cancer can be subclassified into two classes, which also 
exhibit significant clinical differences. Almost all MIN tumors originate in the proximal 
colon (ascending and transversum), whereas 70% of CIN tumors are located in the distal 
colon and rectum. This has been attributed to the varying prevalence of different carcinogens 
in different sections of the colon. Methylating carcinogens, which constitute the prevailing 
carcinogen in the proximal colon have been suggested to play a role in the pathogenesis of 
MIN cancers, whereas CIN tumors are thought to be more frequently caused by adduct- 
forming carcinogens, which occur more frequently in distal parts of the colon and rectum. 
Moreover, MIN tumors have a better prognosis than do tumors with a CIN phenotype and 
respond better to adjuvant chemotherapy. 

Incidence and mortality rates for this disease increase greatly with age, particularly 
after the age of 60. Stage of disease at diagnosis also affects overall survival rates. Patients 
having lesions confined to the colonic wall have a high probability of surviving 5 or more 
years while patients with metastatic disease have a very low probability of survival. It is 
thought that most colorectal cancers develop over a course of 5-10 years from a precursor 
lesion called an adenomatous polyp. The potential of these lesions to result in 
adenocarcinoma has been shown to increase with both polyp size and degree of dysplasia. 
Because of the slow progression of this disease, early detection through routine screening can 
result in significant improvement of survival rates. Several randomized trials over the last 20 
years have shown that screening test can reduce mortality over 30%, even though the tests 
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used were not highly sensitive. The current guidelines for colorectal screening according to 
the American Cancer Society utilizes one of five different options for screening in average 
risk individuals 50 years of age or older. These options include 1) fecal occult blood test 
(FOBT) annually, 2) flexible sigmoidoscopy every five years, 3) annual FPBT plus flexible 
sigmoidoscopy every five years, 4) double contrast barium enema (DCBE) every five years or 
5) colonoscopy every ten years. Even though these testing procedures are well accepted by 
the medical community, the implementation of widespread screening for colorectal cancer has 
not been realized. Patient compliance is a major factor for limited use due to the discomfort 
or inconvenience associated with the procedures. FOBT testing, although a non-invasive 
procedure, requires dietary and other restrictions 3-5 days prior to testing. Sensitivity levels 
for this test are also very low for colorectal adenocarcinoma with wide variability depending 
on the trial. Sensitivity measurements for detection of adenomas is even less since most 
adenomas do not bleed. In contrast, sensitivity for more invasive procedures such as 
sigmoidoscopy and colonoscopy are quite high because of direct visualization of the lumen of 
the colon. No randomized trials have evaluated the efficacy of these techniques, however, 
using data from case-control studies and data from the National Polyp Study (U.S.) it has been 
shown that removal of adenomatous polyps results in a 76-90% reduction in CRC incidence. 
Sigmoidoscopy has the limitation of only visualizing the left side of the colon leaving lesions 
in the right colon undetected. Both scoping procedures are expensive, require cathartic 
preparation and have increased risk of morbidity and mortality. Improved tests with increased 
sensitivity, specificity, ease of use and decreased costs are clearly needed before general 
widespread screening for colorectal cancer becomes routine. 

Molecular disease markers offer several advantages over other types of markers, one 
advantage being that even samples of very small sizes and/or samples whose tissue 
architecture has not been maintained can be analyzed quite efficiently. Within the last decade 
a number of genes have been shown to be differentially expressed between normal and colon 
carcinomas. However, no single or combination of marker has been shown to be sufficient for 
the diagnosis of colon carcinomas. High-dimensional mRNA based approaches have recently 
been shown to be able to provide a better means to distinguish between different tumor types 
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and benign and malignant lesions. However its application as a routine diagnostic tool in a 
clinical environment is impeded by the extreme instability of mRNA, the rapidly occurring 
expression changes following certain triggers (e.g., sample collection), and, most importantly, 
the large amount of mRNA needed for analysis (Lipshutz, R. J. et al., Nature Genetics 21:20- 
24, 1999; Bowtell, D. D. L. Nature genetics suppl. 21:25-32, 1999), which often cannot be 
obtained from a routine biopsy. 

There is a need in the art for a sensitive diagnostic or prognostic assay for colon cell 
proliferative disorders that is based, at least in part, on detection of differential methylation of 
CpG dinucleotide sequences, and that has a diagnostic or prognostic accuracy of greater than 
about 80%, preferably greater than about 85% or about 90%, more preferably greater than 
about 95%, and most preferably greater than about 98%. 

SUMMARY OF THE INVENTION 

The present invention provides novel methods for detecting or distinguishing between 
colorectal cell proliferative disorders. Said method is most preferably utilised for detecting or 
detecting and distinguishing between one or more of the following: colorectal carcinoma, 
colon adenoma, inflammatory colon tissue, grade 2 dysplasia colon adenomas less than 1 cm, 
grade 3 dysplasia colon adenomas larger than 1 cm, normal colon tissue, non-colon normal 
tissue, body fluids and non-colon cancer tissue. The invention provides a method for the 
analysis of biological samples for features associated with the development of colon cell 
proliferative disorders, the method characterised in that at least one nucleic acid, or a fragment 
thereof, from the group consisting of SEQ ID NO: 1 to SEQ ID NO:535 is/are contacted with a 
reagent or series of reagents capable of distinguishing between methylated and non 
methylated CpG dinucleotides within the genomic sequence, or sequences of interest. 

The present invention provides a method for ascertaining genetic and/or epigenetic 
parameters of genomic DNA. The method has utility for the improved diagnosis, treatment 
and monitoring of colon cell proliferative disorders, more specifically by enabling the 
improved identification of and differentiation between subclasses of said disorder and the 
genetic predisposition to said disorders. The invention presents improvements over the state 
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of the art in that it enables a highly specific classification of colon cell proliferative disorders, 
thereby allowing for improved and informed treatment of patients. 

Preferably, the source of the test sample is selected from the group consisting of cells 
or cell lines, histological slides, biopsies, paraffin-embedded tissue, bodily fluids, ejaculate, 
urine, blood, and combinations thereof. Preferably, the source is biopsies, bodily fluids, 
ejaculate, urine, or blood. 

Specifically, the present invention provides a method for detecting colon cell 
proliferative disorders, comprising: obtaining a biological sample comprising genomic nucleic 
acid(s); contacting the nucleic acid(s), or a fragment thereof, with one reagent or a plurality of 
reagents sufficient for distinguishing between methylated and non methylated CpG 
dinucleotide sequences within a target sequence of the subject nucleic acid, wherein the target 
sequence comprises, or hybridizes under stringent conditions to, a sequence comprising at 
least 16 contiguous nucleotides of SEQ ID NO:l to 535, said contiguous nucleotides 
comprising at least one CpG dinucleotide sequence; and determining, based at least in part on 
said distinguishing, the methylation state of at least one target CpG dinucleotide sequence, or 
an average, or a value reflecting an average methylation state of a plurality of target CpG 
dinucleotide sequences. Preferably, distinguishing between methylated and non methylated 
CpG dinucleotide sequences within the target sequence comprises methylation state- 
dependent conversion or non-conversion of at least one such CpG dinucleotide sequence to 
the corresponding converted or non-converted dinucleotide sequence within a sequence 
selected from the group consisting of SEQ ID NO.304 to SEQ ID NO:535, and contiguous 
regions thereof corresponding to the target sequence. 

Additional embodiments provide a method for the detection of colon cell proliferative 
disorders, comprising: obtaining a biological sample having subject genomic DNA; extracting 
the genomic DNA; treating the genomic DNA, or a fragment thereof, with one or more 
reagents to convert 5-position unmethylated cytosine bases to uracil or to another base that is 
detectably dissimilar to cytosine in terms of hybridization properties; contacting the treated 
genomic DNA, or the treated fragment thereof, with an amplification enzyme and at least two 
primers comprising, in each case a contiguous sequence at least 9 nucleotides in length that is 
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complementary to, or hybridizes under moderately stringent or stringent conditions to a 
sequence selected from the group consisting SEQ ID NO:304 to SEQ ID NO:535, and 
complements thereof, wherein the treated DNA or the fragment thereof is either amplified to 
produce an amplificate, or is not amplified; and determining, based on a presence or absence 
of, or on a property of said amplificate, the methylation state of at least one CpG dinucleotide 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58, or an 
average, or a value reflecting an average methylation state of a plurality of CpG dinucleotide 
sequences thereof. Preferably, at least one such hybridizing nucleic acid molecule or peptide 
nucleic acid molecule is bound to a solid phase. Preferably, determining comprises use of at 
least two methods selected from the group consisting of: hybridizing at least one nucleic acid 
molecule comprising a contiguous sequence at least 9 nucleotides in length that is 
complementary to, or hybridizes under moderately stringent or stringent conditions to a 
sequence selected from the group consisting of SEQ ID NO:304 to SEQ ID NO:535, and 
complements thereof; hybridizing at least one nucleic acid molecule, bound to a solid phase, 
comprising a contiguous sequence at least 9 nucleotides in length that is complementary to, or 
hybridizes under moderately stringent or stringent conditions to a sequence selected from the 
group consisting of SEQ ID NO:304 to SEQ ID NO:535, and complements thereof; 
hybridizing at least one nucleic acid molecule comprising a contiguous sequence at least 9 
nucleotides in length that is complementary to, or hybridizes under moderately stringent or 
stringent conditions to a sequence selected from the group consisting of SEQ ID NO:304 to 
SEQ ID NO:535, and complements thereof, and extending at least one such hybridized 
nucleic acid molecule by at least one nucleotide base; and sequencing of the amplificate. 

Further embodiments provide a method for the analysis of colon cell proliferative 
disorders, comprising: obtaining a biological sample having subject genomic DNA; extracting 
the genomic DNA; contacting the genomic DNA, or a fragment thereof, comprising one or 
more sequences selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58 or a 
sequence that hybridizes under stringent conditions thereto, with one or more methylation- 
sensitive restriction enzymes, wherein the genomic DNA is either digested thereby to produce 
digestion fragments, or is not digested thereby; and determining, based on a presence or 
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absence of, or on property of at least one such fragment, the methylation state of at least one 
CpG dinucleotide sequence of one or more sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:58, or an average, or a value reflecting an average methylation 
state of a plurality of CpG dinucleotide sequences thereof. Preferably, the digested or 
undigested genomic DNA is amplified prior to said determining. 

Additional embodiments provide novel genomic and chemically modified nucleic acid 
sequences, as well as oligonucleotides and/or PNA-oligomers for analysis of cytosine 
methylation patterns within sequences from the group consisting of SEQ ID NO:l to SEQ ID 
NO:58. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1, 5, 9, 13, 16, 20, 24, 28 and 32 show ranked matrices of data obtained 
according to EXAMPLES 1 and 2, and according to CpG methylation differences between the 
two classes of tissues, using a suitable algorithm. The figures are shown in greyscale, wherein 
the most significant CpG positions are at the bottom of the matrix with significance 
decreasing towards the top. Black indicates total methylation at a given CpG position, white 
represents no methylation at the particular position, with degrees of methylation represented 
in grey, from light (low proportion of methylation) to dark (high proportion of methylation). 
Each row represents one specific CpG position within a gene and each column shows the 
methylation profile for the different CpGs for one sample. The p-values for the individual 
CpG positions are shown on the right side. The p-values are the probabilities that the 
observed distribution occurred by chance in the data set. 

Figures 2, 6, 10, 17, 21, 25, 29 and 33 show the uncorrected multivariate LogReg test 
results for each comparison. Each individual genomic region of interest is represented as a 
point, the dotted line represents the cut off point for the 25% false discovery rate. 

Figures 3, 7, 11, 14, 18, 22, 26, 30 and 34 show ranked matrices of data, obtained 
according to EXAMPLES 1 and 2, of the accuracy of the genewise linear support vector 
machine cross validations between the two classes of tissues, for the best performing markers. 
The figures are shown in greyscale, wherein the most significant CpG positions are at the 
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bottom of the matrix with significance decreasing towards the top. Black indicates total 
methylation at a given CpG position, white represents no methylation at the particular 
position, with degrees of methylation represented in grey, from light (low proportion of 
methylation) to dark (high proportion of methylation). Each row represents one specific CpG 
position within a gene and each column shows the methylation profile for the different CpGs 
for one sample. Accuracy values for each individual genomic region of interest are shown on 
the right side. 

Figures 4, 8, 12, 15, 18, 23, 27, 31 and 35 show the accuracy of the genewise linear 
support vector machine cross validation for all genomic regions of each classification. The 
accuracy of each genomic region is represented as black squares, the specificity as unfilled 
diamonds, and the sensitivity as unfilled squares. The accuracy as measured on the X-axis 
shows the fraction of correctly classified samples. 

Figure 36 shows the level of methylation determined by different MSP MethyLight 
assays and HeavyMethyl MethyLight assays. The Y-axis shows the degree of methylation. 
Tumor samples are represented by white points, and normal colon tissue samples by black 
points. A significantly higher degree of methylation was observed in tumor samples than in 
healthy tissue samples. 

Figure 37 shows the Receiver Operating Characteristic curve (ROC curve) of the SEQ 
ID NO:35 -MSP-Methyl-Light-Assay for adenocarcinomas according to EXAMPLE 2. The 
AUC for the MSP-Methyl-Light-Assay is: 0.94. 

Figure 38 shows the Receiver Operating Characteristic curve (ROC curve) of the SEQ 
ID NO:35 -HM-Methyl-Light-Assay for Adenocarcinoma according to EXAMPLE 3. The 
AUC for the HM-Methyl-Light-Assay is: 0.91. 

Figure 39 shows the level of methylation determined by a SEQ ID NO:35 - 
HeavyMethyl MethyLight™ assay according to EXAMPLE 3, testing an additional set of 
colon samples (25 adenocarcinoma, 33 normals, and 13 adenomas). The Y-axis shows the 
degree of methylation within the region of the SEQ ID NO:35 gene investigated. 
Adenocarcinoma samples are represented by white squares, and normal colon tissue samples 
by black diamonds. A significantly higher degree of methylation was observed in tumor 
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samples than in healthy tissue samples. The level of significance as measured using a t-test 
was 0.00424. 

Figure 40 shows the Receiver Operating Characteristic curve (ROC curve) of the SEQ 
ID NO:35 -HM-Methyl-Light-Assay for Adenocarcinoma and Adenoma according to 
EXAMPLE 3 (additional sets of samples). The area under an ROC curve (AUC) is a measure 
for the accuracy of a diagnostic test. The AUC for the HM-Methyl-Light-Assay is 0.81. 

Figure 41 shows the Receiver Operating Characteristic curve (ROC curve) of the SEQ 
ID NO:35 -HM-Methyl-Light-Assay for Adenocarcinoma only according to EXAMPLE 2 
(additional sets of samples). The area under an ROC curve (AUC) is a measure for the 
accuracy of a diagnostic test. The AUC for the HM-Methyl-Light-Assay is: 0.844. 

Figure 42 shows the Receiver Operating Characteristic curve (ROC curve) of the SEQ 
ID NO:35 -HM-Methyl-Light-Assay for Adenenomas according to EXAMPLE 3 (additional 
sets of samples). The area under an ROC curve (AUC) is a measure for the accuracy of a 
diagnostic test. The AUC for the HM-Methyl-Light-Assay is: 0.748. 

Figure 43 shows the level of methylation in different tumor and healthy tissues 
determined by a SEQ ID NO 35 -HeavyMethyl MethyLight™ assay according to example 4. 
The Y-axis shows the degree of methylation within the region of the SEQ ID NO:35 gene 
investigated. Besides the colon cancer samples only one of the two breast cancer tissues were 
methylated. 

Figure 44 shows the level of methylation in different breast cancer tissues determined 
by a SEQ ID NO:35 -HeavyMethyl MethyLight™ assay according to EXAMPLE 4. Only one 
was methylated. 

Figure 45 shows the level of methylation in serum samples determined by a SEQ ID 
NO:35 -HeavyMethyl MethyLight ™ assay according to EXAMPLE 4. The Y-axis shows the 
degree of methylation within the region of the SEQ ID NO:35 gene investigated. 

Figure 46 shows the ROC curve of the SEQ ID NO:34 -MSP-Methyl-Light ™-Assay 
according to EXAMPLE 9. The AUC is: 0.84. 

Figure 47 shows the ROC curve of the SEQ ID NO:29 -MSP-Methyl-Light ™-Assay 
according to EXAMPLE 10. The AUC is: 0.80. 
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Figure 48 shows the regression plot of the percentage methylation within SEQ ID 
NO:35 calculated in each sample using the MSP and HeavyMethyl ™ variants of the 
MethyLight ™ assay. 

Figure 49 shows the ROC curve of the SEQ ID NO:29 -MSP-Methyl-Light ™-Assay 
according to EXAMPLE 8 (first sample set). The AUC is: 0.93. 

Figure 50 shows the ROC curve of the SEQ ID NO:29 -MSP-Methyl-Light ™-Assay 
according to EXAMPLE 8 (second sample set). The AUC is: 1. 

Figure 51 shows the ROC curve of the SEQ ID NO:39 -MSP-Methyl-Light ™-Assay 
according to EXAMPLE 9. The AUC is: 0.94. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions : 

The term "Observed/Expected Ratio" ("O/E Ratio") refers to the frequency of CpG 
dinucleotides within a particular DNA sequence, and corresponds to the [number of CpG sites 
/ (number of C bases x number of G bases)] x band length for each fragment. 

The term "CpG island" refers to a contiguous region of genomic DNA that satisfies 
the criteria of (1) having a frequency of CpG dinucleotides corresponding to an 
"Observed/Expected Ratio" >0.6, and (2) having a "GC Content" >0.5. CpG islands are 
typically, but not always, between about 0.2 to about 1 kb, or to about 2kb in length. 

The term "methylation state" or "methylation status" refers to the presence or absence 
of 5-methylcytosine ("5-mCyt") at one or a plurality of CpG dinucleotides within a DNA 
sequence. Methylation states at one or more particular palindromic CpG methylation sites 
(each having two CpG CpG dinucleotide sequences) within a DNA sequence include 
"unmethylated," "fully-methylated" and "hemi-methylated." 

The term "hemi-methylation" or "hemimethylation" refers to the methylation state of a 
palindromic CpG methylation site, where only a single cytosine in one of the two CpG 
dinucleotide sequences of the palindromic CpG methylation site is methylated (e.g., 5'- 
CC M GG-3' (top strand): 3'-GGCC-5' (bottom strand)). 
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The term "hypermethylation" refers to the average methylation state corresponding to 
an increased presence of 5-mCyt at one or a plurality of CpG dinucleotides within a DNA 
sequence of a test DNA sample, relative to the amount of 5-mCyt found at corresponding 
CpG dinucleotides within a normal control DNA sample. 

The term "hypomethylation" refers to the average methylation state corresponding to a 
decreased presence of 5-mCyt at one or a plurality of CpG dinucleotides within a DNA 
sequence of a test DNA sample, relative to the amount of 5-mCyt found at corresponding 
CpG dinucleotides within a normal control DNA sample. 

The term "microarray" refers broadly to both "DNA microarrays," and 'DNA chip(s),' 
as recognized in the art, encompasses all art-recognized solid supports, and encompasses all 
methods for affixing nucleic acid molecules thereto or synthesis of nucleic acids thereon. 

"Genetic parameters" are mutations and polymorphisms of genes and sequences 
further required for their regulation. To be designated as mutations are, in particular, 
insertions, deletions, point mutations, inversions and polymorphisms and, particularly 
preferred, SNPs (single nucleotide polymorphisms). 

"Epigenetic parameters" are, in particular, cytosine methylations. Further epigenetic 
parameters include, for example, the acetylation of histones which, however, cannot be 
directly analyzed using the described method but which, in turn, correlate with the DNA 
methylation. 

The term "bisulfite reagent" refers to a reagent comprising bisulfite, disulfite, 
hydrogen sulfite or combinations thereof, useful as disclosed herein to distinguish between 
methylated and unmethylated CpG dinucleotide sequences. 

The term "Methylation assay" refers to any assay for determining the methylation state 
of one or more CpG dinucleotide sequences within a sequence of DNA. 

The term "MS.AP-PCR" (Methylation-Sensitive Arbitrarily-Primed Polymerase Chain 
Reaction) refers to the art-recognized technology that allows for a global scan of the genome 
using CG-rich primers to focus on the regions most likely to contain CpG dinucleotides, and 
described by Gonzalgo et al., Cancer Research 57:594-599, 1997. 
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The term "MethyLight™" refers to the art-recognized fluorescence-based real-time 
PCR technique described by Eads et al., Cancer Res. 59:2302-2306, 1999. 

The term "HeavyMethyl™" assay, in the embodiment thereof implemented herein, 
refers to a HeavyMethyl™ MethylLight ™ assay, which is a variation of the MethylLight ™ 
assay, wherein the MethylLight™ assay is combined with methylation specific blocking 
probes covering CpG positions between the amplification primers. 

The term "Ms-SNuPE" (Methylation-sensitive Single Nucleotide Primer Extension) 
refers to the art-recognized assay described by Gonzalgo & Jones, Nucleic Acids Res. 
25:2529-2531, 1997. 

The term "MSP" (Methylation-specific PCR) refers to the art-recognized methylation 
assay described by Herman et al. Proc. Natl Acad. Sci. USA 93:9821-9826, 1996, and by US 
Patent No. 5,786,146. 

The term "COBRA" (Combined Bisulfite Restriction Analysis) refers to the art- 
recognized methylation assay described by Xiong & Laird, Nucleic Acids Res. 25:2532-2534, 
1997. 

The term "MCA" (Methylated CpG Island Amplification) refers to the methylation 
assay described by Toyota et al., Cancer Res. 59:2307-12, 1999, and in WO 00/26401 Al. 

The term "hybridization" is to be understood as a bond of an oligonucleotide to a 
complementary sequence along the lines of the Watson-Crick base pairings in the sample 
DNA, forming a duplex structure. 

"Stringent hybridization conditions," as defined herein, involve hybridizing at 68°C in 
5x SSC/5x Denhardt's solution/1.0% SDS, and washing in 0.2x SSC/0.1% SDS at room 
temperature, or involve the art-recognized equivalent thereof (e.g., conditions in which a 
hybridization is carried out at 60°C in 2.5 x SSC buffer, followed by several washing steps at 
37°C in a low buffer concentration, and remains stable). Moderately stringent conditions, as 
defined herein, involve including washing in 3x SSC at 42°C, or the art-recognized equivalent 
thereof. The parameters of salt concentration and temperature can be varied to achieve the 
optimal level of identity between the probe and the target nucleic acid. Guidance regarding 
such conditions is available in the art, for example, by Sambrook et al., 1989, Molecular 
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Cloning, A Laboratory Manual, Cold Spring Harbor Press, N.Y.; and Ausubel et al. (eds.) 5 
1995, Current Protocols in Molecular Biology, (John Wiley & Sons, N.Y.) at Unit 2.10. 

The terms "array SEQ ID NO," "composite array SEQ ID NO," or "composite array 
sequence" refer to a sequence, hypothetical or otherwise, consisting of a head-to-tail (5' to 3') 
linear composite of all individual contiguous sequences of a subject array (e.g., a head-to-tail 
composite of SEQ ID NOS:l-71, in that order). 

The terms "array SEQ ID NO node," "composite array SEQ ID NO node," or 
"composite array sequence node" refer to a junction between any two individual contiguous 
sequences of the "array SEQ ID NO," the "composite array SEQ ID NO," or the "composite 
array sequence." 

In reference to composite array sequences, the phrase "contiguous nucleotides" refers 
to a contiguous sequence region of any individual contiguous sequence of the composite 
array, but does not include a region of the composite array sequence that includes a "node," as 
defined herein above. 

Overview : 

The present invention provides for molecular genetic markers that have novel utility 
for the analysis of methylation patterns associated with the development of colon cell 
proliferative disorders. Said markers may be used for detecting or distinguishing between 
colon cell proliferative disorders, thereby providing improved means for the classification and 
treatment of said disorders. 

Bisulfite modification of DNA is an art-recognized tool used to assess CpG 
methylation status. 5-methylcytosine is the most frequent covalent base modification in the 
DNA of eukaryotic cells. It plays a role, for example, in the regulation of the transcription, in 
genetic imprinting, and in tumorigenesis. Therefore, the identification of 5-methylcytosine as 
a component of genetic information is of considerable interest. However, 5-methylcytosine 
positions cannot be identified by sequencing, because 5-methylcytosine has the same base 
pairing behavior as cytosine. Moreover, the epigenetic information carried by 5- 
methylcytosine is completely lost during, e.g., PCR amplification. 
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The most frequently used method for analyzing DNA for the presence of 5- 
methylcytosine is based upon the specific reaction of bisulfite with cytosine whereby, upon 
subsequent alkaline hydrolysis, cytosine is converted to uracil which corresponds to thymine 
in its base pairing behavior. Significantly, however, 5-methylcytosine remains unmodified 
under these conditions. Consequently, the original DNA is converted in such a manner that 
methylcytosine, which originally could not be distinguished from cytosine by its hybridization 
behavior, can now be detected as the only remaining cytosine using standard, art-recognized 
molecular biological techniques, for example, by amplification and hybridization, or by 
sequencing. All of these techniques are based on differential base pairing properties, which 
can now be fully exploited. 

The prior art, in terms of sensitivity, is defined by a method comprising enclosing the 
DNA to be analyzed in an agarose matrix, thereby preventing the diffusion and renaturation of 
the DNA (bisulfite only reacts with single-stranded DNA), and replacing all precipitation and 
purification steps with fast dialysis (Olek A, et al., A modified and improved method for 
bisulfite based cytosine methylation analysis, Nucleic Acids Res. 24:5064-6, 1996). It is thus 
possible to analyze individual cells for methylation status, illustrating the utility and 
sensitivity of the method. An overview of art-recognized methods for detecting 5- 
methylcytosine is provided by Rein, T., et al., Nucleic Acids Res., 26:2255, 1998. 

The bisulfite technique, barring few exceptions (e.g., Zeschnigk M, et al., Eur J Hum 
Genet. 5:94-98, 1997), is currently only used in research. In all instances, short, specific 
fragments of a known gene are amplified subsequent to a bisulfite treatment, and either 
completely sequenced (Olek & Walter, Nat Genet. 1997 17:275-6, 1997), subjected to one or 
more primer extension reactions (Gonzalgo & Jones, Nucleic Acids Res., 25:2529-31, 1997; 
WO 95/00669; U.S. Patent No. 6,251,594) to analyze individual cytosine positions, or treated 
by enzymatic digestion (Xiong & Laird, Nucleic Acids Res., 25:2532-4, 1997). Detection by 
hybridization has also been described in the art (Olek et al., WO 99/28498). Additionally, use 
of the bisulfite technique for methylation detection with respect to individual genes has been 
described (Grigg & Clark, Bioessays, 16:431-6, 1994; Zeschnigk M, et al., Hum Mol Genet., 
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6:387-95, 1997; Feil R, et al., Nucleic Acids Res., 22:695-, 1994; Martin V, et al., Gene, 
157:261-4, 1995; WO 9746705 and WO 9515373). 

The present invention provides for the use of the bisulfite technique , in combination 
with one or more methylation assays, for determination of the methylation status of CpG 
dinuclotide sequences within sequences from the group consisting of SEQ ID NO:l to SEQ 
ID NO:58. According to the present invention, determination of the methylation status of 
CpG dinuclotide sequences within sequences from the group consisting of SEQ ID NO:l to 
SEQ ID NO:58 has diagnostic and prognostic utility. 

Methylation Assay Procedures. Various methylation assay procedures are known in 
the art, and can be used in conjunction with the present invention. These assays allow for 
determination of the methylation state of one or a plurality of CpG dinucleotides (e.g., CpG 
islands) within a DNA sequence. Such assays involve, among other techniques, DNA 
sequencing of bisulfite-treated DNA, PCR (for sequence-specific amplification), Southern 
blot analysis, and use of methylation-sensitive restriction enzymes. 

For example, genomic sequencing has been simplified for analysis of DNA 
methylation patterns and 5-methylcytosine distribution by using bisulfite treatment (Frommer 
et al., Proa Natl. Acad Sci. USA 89:1827-1831, 1992). Additionally, restriction enzyme 
digestion of PCR products amplified from bisulfite-converted DNA is used, e.g., the method 
described by Sadri & Hornsby (Nucl. Acids Res. 24:5058-5059, 1996), or COBRA (Combined 
Bisulfite Restriction Analysis) (Xiong & Laird, Nucleic Acids Res. 25:2532-2534, 1997). 

COBRA. COBRA analysis is a quantitative methylation assay useful for determining 
DNA methylation levels at specific gene loci in small amounts of genomic DNA (Xiong & 
Laird, Nucleic Acids Res. 25:2532-2534, 1997). Briefly, restriction enzyme digestion is used 
to reveal methylation-dependent sequence differences in PCR products of sodium bisulfite- 
treated DNA. Methylation-dependent sequence differences are first introduced into the 
genomic DNA by standard bisulfite treatment according to the procedure described by 
Frommer et al. (Proc. Natl. Acad. Sci. USA 89:1827-1831, 1992). PCR amplification of the 
bisulfite converted DNA is then performed using primers specific for the interested CpG 
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islands, followed by restriction endonuclease digestion, gel electrophoresis, and detection 
using specific, labeled hybridization probes. Methylation levels in the original DNA sample 
are represented by the relative amounts of digested and undigested PCR product in a linearly 
quantitative fashion across a wide spectrum of DNA methylation levels. In addition, this 
technique can be reliably applied to DNA obtained from microdissected paraffin-embedded 
tissue samples. Typical reagents (e.g., as might be found in a typical COBRA-based kit) for 
COBRA analysis may include, but are not limited to: PCR primers for specific gene (or 
methylation-altered DNA sequence or CpG island); restriction enzyme and appropriate buffer; 
gene-hybridization oligo; control hybridization oligo; kinase labeling kit for oligo probe; and 
radioactive nucleotides. Additionally, bisulfite conversion reagents may include: DNA 
denaturation buffer; sulfonation buffer; DNA recovery reagents or kits (e.g., precipitation, 
ultrafiltration, affinity column); desulfonation buffer; and DNA recovery components. 

Preferably, assays such as "MethyLight ™" (a fluorescence-based real-time PCR 
technique) (Eads et al., Cancer Res. 59:2302-2306, 1999), Ms-SNuPE (Methylation-sensitive 
Single Nucleotide Primer Extension) reactions (Gonzalgo & Jones, Nucleic Acids Res. 
25:2529-2531, 1997), methylation-specific PCR ("MSP"; Herman et ah, Proc. Natl. Acad. 
Sci. USA 93:9821-9826, 1996; US Patent No. 5,786,146), and methylated CpG island 
amplification ("MCA"; Toyota et al., Cancer Res. 59:2307-12, 1999) are used alone or in 
combination with other of these methods. 

MethyLight ™. The MethyLight ™ assay is a high-throughput quantitative methylation 
assay that utilizes fluorescence-based real-time PCR (TaqMan ™) technology that requires no 
further manipulations after the PCR step (Eads et al., Cancer Res. 59:2302-2306, 1999). 
Briefly, the MethyLight ™ process begins with a mixed sample of genomic DNA that is 
converted, in a sodium bisulfite reaction, to a mixed pool of methylation-dependent sequence 
differences according to standard procedures (the bisulfite process converts unmethylated 
cytosine residues to uracil). Fluorescence-based PCR is then performed either in an 
"unbiased" (with primers that do not overlap known CpG methylation sites) PCR reaction, or 
in a "biased" (with PCR primers that overlap known CpG dinucleotides) reaction. Sequence 
discrimination can occur either at the level of the amplification process or at the level of the 
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fluorescence detection process, or both. 

The MethyLight ™ assay may be used as a quantitative test for methylation patterns in 
the genomic DNA sample, wherein sequence discrimination occurs at the level of probe 
hybridization. In this quantitative version, the PCR reaction provides for unbiased 
amplification in the presence of a fluorescent probe that overlaps a particular putative 
methylation site. An unbiased control for the amount of input DNA is provided by a reaction 
in which neither the primers, nor the probe overlie any CpG dinucleotides. Alternatively, a 
qualitative test for genomic methylation is achieved by probing of the biased PCR pool with 
either control oligonucleotides that do not "cover" known methylation sites (a fluorescence- 
based version of the "MSP" technique), or with oligonucleotides covering potential 
methylation sites. 

The MethyLight ™ process can by used with a "TaqMan®" probe in the amplification 
process. For example, double-stranded genomic DNA is treated with sodium bisulfite and 
subjected to one of two sets of PCR reactions using TaqMan® probes; e.g., with either biased 
primers and TaqMan® probe, or unbiased primers and TaqMan® probe. The TaqMan® 
probe is dual-labeled with fluorescent "reporter" and "quencher" molecules, and is designed 
to be specific for a relatively high GC content region so that it melts out at about 10°C higher 
temperature in the PCR cycle than the forward or reverse primers. This allows the TaqMan® 
probe to remain fully hybridized during the PCR annealing/extension step. As the Taq 
polymerase enzymatically synthesizes a new strand during PCR, it will eventually reach the 
annealed TaqMan® probe. The Taq polymerase 5' to 3' endonuclease activity will then 
displace the TaqMan® probe by digesting it to release the fluorescent reporter molecule for 
quantitative detection of its now unquenched signal using a real-time fluorescent detection 
system. 

Typical reagents (e.g., as might be found in a typical MethyLight ™-based kit) for 
MethyLight ™ analysis may include, but are not limited to: PCR primers for specific gene (or 
methylation-altered DNA sequence or CpG island); TaqMan® probes; optimized PCR buffers 
and deoxynucleotides; and Taq polymerase. 

Ms-SNuPE. The Ms-SNuPE technique is a quantitative method for assessing 
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methylation differences at specific CpG sites based on bisulfite treatment of DNA, followed 
by single-nucleotide primer extension (Gonzalgo & Jones, Nucleic Acids Res. 25:2529-2531, 
1997). Briefly, genomic DNA is reacted with sodium bisulfite to convert unmethylated 
cytosine to uracil while leaving 5-methylcytosine unchanged. Amplification of the desired 
target sequence is then performed using PCR primers specific for bisulfite-converted DNA, 
and the resulting product is isolated and used as a template for methylation analysis at the 
CpG site(s) of interest. Small amounts of DNA can be analyzed {e.g., microdissected 
pathology sections), and it avoids utilization of restriction enzymes for determining the 
methylation status at CpG sites. 

Typical reagents (e.g., as might be found in a typical Ms-SNuPE-based kit) for Ms- 
SNuPE analysis may include, but are not limited to: PCR primers for specific gene (or 
methylation-altered DNA sequence or CpG island); optimized PCR buffers and 
deoxynucleotides; gel extraction kit; positive control primers; Ms-SNuPE primers for specific 
gene; reaction buffer (for the Ms-SNuPE reaction); and radioactive nucleotides. Additionally, 
bisulfite conversion reagents may include: DNA denaturation buffer; sulfonation buffer; DNA 
recovery regents or kit (e.g., precipitation, ultrafiltration, affinity column); desulfonation 
buffer; and DNA recovery components. 

MSP. MSP (methylation-specific PCR) allows for assessing the methylation status of 
virtually any group of CpG sites within a CpG island, independent of the use of methylation- 
sensitive restriction enzymes (Herman et al. Proc. Natl Acad. Sci. USA 93:9821-9826, 1996; 
US Patent No. 5,786,146). Briefly, DNA is modified by sodium bisulfite converting all 
unmethylated, but not methylated cytosines to uracil, and subsequently amplified with primers 
specific for methylated versus unmethylated DNA. MSP requires only small quantities of 
DNA, is sensitive to 0.1% methylated alleles of a given CpG island locus, and can be 
performed on DNA extracted from paraffin-embedded samples. Typical reagents (e.g., as 
might be found in a typical MSP-based kit) for MSP analysis may include, but are not limited 
to: methylated and unmethylated PCR primers for specific gene (or methylation-altered DNA 
sequence or CpG island), optimized PCR buffers and deoxynucleotides, and specific probes. 
MCA. The MCA technique is a method that can be used to screen for altered 
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methylation patterns in genomic DNA, and to isolate specific sequences associated with these 
changes (Toyota et al., Cancer Res, 59:2307-12, 1999). Briefly, restriction enzymes with 
different sensitivities to cytosine methylation in their recognition sites are used to digest 
genomic DNAs from primary tumors, cell lines, and normal tissues prior to arbitrarily primed 
PCR amplification. Fragments that show differential methylation are cloned and sequenced 
after resolving the PCR products on high-resolution polyacrylamide gels. The cloned 
fragments are then used as probes for Southern analysis to confirm differential methylation of 
these regions. Typical reagents {e.g., as might be found in a typical MCA-based kit) for MCA 
analysis may include, but are not limited to: PCR primers for arbitrary priming Genomic 
DNA; PCR buffers and nucleotides, restriction enzymes and appropriate buffers; gene- 
hybridization oligos or probes; control hybridization oligos or probes. 

GENOMIC SEQUENCES ACCORDING TO SEP ID NO:l to SEQ ID NO:58, AND 
TREATED VARIANTS THEREOF ACCORDING TO SEP ID NO:304 to SEP ID NO:535, 
WERE DETERMINED TP HAVE UTILITY FPR THE DETECTION, CLASSIFICATION 
AND/OR TREATMENT OF COLON CELL PROLIFERATIVE DISORDERS 

The present invention is based upon the analysis of methylation levels within one or 
more genomic sequences taken from the group consisting SEQ ID NO:l to SEQ ID NO:58. 

Particular embodiments of the present invention provide a novel application of the 
analysis of methylation levels and/or patterns within said sequences that enables a precise 
detection, characterisation and/or treatment of colon cell proliferative disorders. Early 
detection of colon cell proliferative disorders is directly linked with disease prognosis, and the 
disclosed method thereby enables the physician and patient to make better and more informed 
treatment decisions. 

FURTHER IMPROVEMENTS 

The present invention provides novel uses for genomic sequences selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO:58. Additional embodiments provide 
modified variants of SEQ ID NO:l to SEQ ID NO:58, as well as oligonucleotides and/or 
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PNA-oligomers for analysis of cytosine methylation patterns within SEQ ID NO:l to SEQ ID 
NO:58. 

An objective of the invention comprises analysis of the methylation state of one or 
more CpG dinucleotides within at least one of the genomic sequences selected from the group 
consisting of SEQ ID NO: 1 to SEQ ID NO: 58 and sequences complementary thereto. 

The disclosed invention provides treated nucleic acids, derived from genomic SEQ ID 
NO:l to SEQ ID N058, wherein the treatment is suitable to convert at least one unmethylated 
cytosine base of the genomic DNA sequence to uracil or another base that is detectably 
dissimilar to cytosine in terms of hybridization. The genomic sequences in question may 
comprise one, or more, consecutive or random methylated CpG positions. Said treatment 
preferrably comprises use of a reagent selected from the group consisting of bisulfite, 
hydrogen sulfite, disulfite, and combinations thereof. In a preferred embodiment of the 
invention, the objective comprises analysis of a modified nucleic acid comprising a sequence 
of at least 16 contiguous nucleotide bases in length of a sequence selected from the group 
consisting of SEQ ID NO:304 to SEQ ID NO:535, wherein said sequence comprises at least 
one CpG, TpA or CpA dinucleotide and sequences complementary thereto. The sequences of 
SEQ ID NO:304 to SEQ ID NO:535 provide modified versions of the nucleic acid according 
to SEQ ID NO:l to SEQ ID NO:58, wherein the modification of each genomic sequence 
results in the synthesis of a nucleic acid having a sequence that is unique and distinct from 
said genomic sequence as follows. For each sense strand genomic DNA, e.g., SEQ ID NO:l, 
four converted versions are disclosed. A first version wherein "C" ->"T," but "CpG" remains 
"CpG" (i.e., corresponds to case where, for the genomic sequence, all "C" residues of CpG 
dinucleotide sequences are methylated and are thus not converted); a second version discloses 
the complement of the disclosed genomic DNA sequence (i.e. a«//sense strand), wherein 
"C" ->"T," but "CpG" remains "CpG" (i.e., corresponds to case where, for all "C" residues of 
CpG dinucleotide sequences are methylated and are thus not converted). The 'upmethylated' 
converted sequences of SEQ ID NO:l to SEQ ID NO:58 correspond to SEQ ID NO:304 to 
SEQ ID NO:419. A third chemically converted version of each genomic sequences is 
provided, wherein "C" -VT" for all "C" residues, including those of "CpG" dinucleotide 
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sequences {i.e., corresponds to case where, for the genomic sequences, all "C" residues of 
CpG dinucleotide sequences are unmethylated); a final chemically converted version of each 
sequence, discloses the complement of the disclosed genomic DNA sequence (i.e. antisenst 
strand), wherein "C" ->"T" for all "C" residues, including those of "CpG" dinucleotide 
sequences {i.e., corresponds to case where, for the complement (awrisense strand) of each 
genomic sequence, all "C" residues of CpG dinucleotide sequences are unmethylated). The 
'downmethylated' converted sequences of SEQ ID NO:l to SEQ ID NO:58 correspond to 
SEQ ID NO:420 to SEQ ID NO:535. 

Significantly, heretofore, the nucleic acid sequences and molecules according to SEQ 
ID NOS:l to SEQ ID NO:535 were not implicated in or connected with the detection, 
classification or treatment of colon cell proliferative disorders. 

In an alternative preferred embodiment, such analysis comprises the use of an 
oligonucleotide or oligomer for detecting the cytosine methylation state within genomic or 
pretreated (chemically modified) DNA, according to SEQ ID NOS:l to SEQ ID NO:535. 
Said oligonucleotide or oligomer comprising a nucleic acid sequence having a length of at 
least nine (9) nucleotides which hybridizes, under moderately stringent or stringent conditions 
(as defined herein above), to a pretreated nucleic acid sequence according to SEQ ID 
NOS:304 to SEQ ID NO:535 and/or sequences complementary thereto, or to a genomic 
sequence according to SEQ ID NOS:l to SEQ ID NO:58 and/or sequences complementary 
thereto. 

Thus, the present invention includes nucleic acid molecules {e.g., oligonucleotides and 
peptide nucleic acid (PNA) molecules (PNA-oligomers)) that hybridize under moderately 
stringent and/or stringent hybridization conditions to all or a portion of the sequences SEQ ID 
NOS:l to SEQ ID NO:535, or to the complements thereof. The hybridizing portion of the 
hybridizing nucleic acids is typically at least 9, 15, 20, 25, 30 or 35 nucleotides in length. 
However, longer molecules have inventive utility, and are thus within the scope of the present 
invention. 
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Preferably, the hybridizing portion of the inventive hybridizing nucleic acids is at least 
95%, or at least 98%, or 100% identical to the sequence, or to a portion thereof of SEQ ID 
NOSrl to SEQ ID NO:535, or to the complements thereof. 

Hybridizing nucleic acids of the type described herein can be used, for example, as a 
primer (e.g., a PCR primer), or a diagnostic and/or prognostic probe or primer. Preferably, 
hybridization of the oligonucleotide probe to a nucleic acid sample is performed under 
stringent conditions and the probe is 100% identical to the target sequence. Nucleic acid 
duplex or hybrid stability is expressed as the melting temperature or Tm, which is the 
temperature at which a probe dissociates from a target DNA. This melting temperature is 
used to define the required stringency conditions. 

For target sequences that are related and substantially identical to the corresponding 
sequence of SEQ ID NOS:l to SEQ ID NO:58 (such as allelic variants and SNPs), rather than 
identical, it is useful to first establish the lowest temperature at which only homologous 
hybridization occurs with a particular concentration of salt (e.g., SSC or SSPE). Then, 
assuming that 1% mismatching results in a 1°C decrease in the Tm, the temperature of the 
final wash in the hybridization reaction is reduced accordingly (for example, if sequences 
having > 95% identity with the probe are sought, the final wash temperature is decreased by 
5°C). In practice, the change in Tm can be between 0.5°C and 1.5°C per 1% mismatch. 

Examples of inventive oligonucleotides of length X (in nucleotides), as indicated by 
polynucleotide positions with reference to, e.g., SEQ ID NO:l, include those corresponding to 
sets (sense and antisense sets) of consecutively overlapping oligonucleotides of length X, 
where the oligonucleotides within each consecutively overlapping set (corresponding to a 
given X value) are defined as the finite set of Z oligonucleotides from nucleotide positions: 

nto (n + (X-l)); 

wheren=l,2, 3,...(Y-(X-1)); 

where Y equals the length (nucleotides or base pairs) of SEQ ID NO: 1 (2,280); 
where X equals the common length (in nucleotides) of each oligonucleotide in the set 
(e.g., X=20 for a set of consecutively overlapping 20-mers); and 
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where the number (Z) of consecutively overlapping oligomers of length X for a given 
SEQ ID NO of length Y is equal to Y-(X-l). For example Z= 2,280-19= 2,261 for either sense 
or antisense sets of SEQ ID NO:l, where X=20. 

Preferably, the set is limited to those oligomers that comprise at least one CpQ TpG or 
CpA dinucleotide. 

Examples of inventive 20-mer oligonucleotides include the following set of 2,261 
oligomers (and the antisense set complementary thereto), indicated by polynucleotide 
positions with reference to SEQ ID NO: 1 : 

1-20, 2-21, 3-22, 4-23, 5-24, 2259-2278, 2260-2279 and 2261-2280. 

Preferably, the set is limited to those oligomers that comprise at least one CpQ TpG or 
CpA dinucleotide. 

Likewise, examples of inventive 25-mer oligonucleotides include the following set of 
2,256 oligomers (and the antisense set complementary thereto), indicated by polynucleotide 
positions with reference to SEQ ID NO: 1 : 

1-25, 2-26, 3-27, 4-28, 5-29, 2254-2278, 2255-2279 and 2256-2280. 

Preferably, the set is limited to those oligomers that comprise at least one CpQ TpG or 
CpA dinucleotide. 

The present invention encompasses, for each of SEQ ID NOS:l to SEQ ID NO:535 
(sense and antisense), multiple consecutively overlapping sets of oligonucleotides or modified 
oligonucleotides of length X, where, e.g., X= 9, 10, 17, 20, 22, 23, 25, 27, 30 or 35 
nucleotides. 

The oligonucleotides or oligomers according to the present invention constitute 
effective tools useful to ascertain genetic and epigenetic parameters of the genomic sequence 
corresponding to SEQ ID NOS:l to SEQ ID NO:58. Preferred sets of such oligonucleotides 
or modified oligonucleotides of length X are those consecutively overlapping sets of 
oligomers corresponding to SEQ ID NOS:l to SEQ ID NO:535 (and to the complements 
thereof). Preferably, said oligomers comprise at least one CpQ TpG or CpA dinucleotide. 

Particularly preferred oligonucleotides or oligomers according to the present invention 
are those in which the cytosine of the CpG dinucleotide (or of the corresponding converted 
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TpG or CpA dinculeotide) sequences is within the middle third of the oligonucleotide; that is, 
where the oligonucleotide is, for example, 13 bases in length, the CpG, TpG or CpA 
dinucleotide is positioned within the fifth to ninth nucleotide from the 5 '-end. 

The oligonucleotides of the invention can also be modified by chemically linking the 
oligonucleotide to one or more moieties or conjugates to enhance the activity, stability or 
detection of the oligonucleotide. Such moieties or conjugates include chromophores, 
fluorophors, lipids such as cholesterol, cholic acid, thioether, aliphatic chains, phospholipids, 
polyamines, polyethylene glycol (PEG), palmityl moieties, and others as disclosed in, for 
example, United States Patent Numbers 5,514,758, 5,565,552, 5,567,810, 5,574,142, 
5,585,481, 5,587,371, 5,597,696 and 5,958,773. The probes may also exist in the form of a 
PNA (peptide nucleic acid) which has particularly preferred pairing properties. Thus, the 
oligonucleotide may include other appended groups such as peptides, and may include 
hybridization-triggered cleavage agents (Krol et al., BioTechniques 6:958-976, 1988) or 
intercalating agents (Zon, Pharm. Res. 5:539-549, 1988). To this end, the oligonucleotide 
may be conjugated to another molecule, e.g., a chromophore, fluorophor, peptide, 
hybridization-triggered cross-linking agent, transport agent, hybridization-triggered cleavage 
agent, etc. 

The oligonucleotide may also comprise at least one art-recognized modified sugar 
and/or base moiety, or may comprise a modified backbone or non-natural internucleoside 
linkage. 

The oligonucleotides or oligomers according to particular embodiments of the present 
invention are typically used in 'sets,' which contain at least one oligomer for analysis of each 
of the CpG dinucleotides of genomic sequences SEQ ID NOS:l to SEQ ID NO:58 and 
sequences complementary thereto, or to the corresponding CpG, TpG or CpA dinucleotide 
within a sequence of the pretreated nucleic acids according to SEQ ID NOS:304 to SEQ ID 
NO:535 and sequences complementary thereto. However, it is anticipated that for economic 
or other factors it may be preferable to analyze a limited selection of the CpG dinucleotides 
within said sequences, and the content of the set of oligonucleotides is altered accordingly. 
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Therefore, in particular embodiments, the present invention provides a set of at least 
two (2) (oligonucleotides and/or PNA-oligomers) useful for detecting the cytosine 
methylation state in pretreated genomic DNA (SEQ ID NOS:304 to SEQ ID NO:535), or in 
genomic DNA (SEQ ID NOS:l to SEQ ID NO:58 and sequences complementary thereto). 
These probes enable diagnosis, classification and/or therapy of genetic and epigenetic 
parameters of colon cell proliferative disorders. The set of oligomers may also be used for 
detecting single nucleotide polymorphisms (SNPs) in pretreated genomic DNA (SEQ ID 
NOS:304 to SEQ ID NO:535), or in genomic DNA (SEQ ID NOS:l to SEQ ID NO:58 and 
sequences complementary thereto). 

In preferred embodiments, at least one, and more preferably all members of a set of 
oligonucleotides is bound to a solid phase. 

In further embodiments, the present invention provides a set of at least two (2) 
oligonucleotides that are used as 'primer' oligonucleotides for amplifying DNA sequences of 
one of SEQ ID NOS:l to SEQ ID NO:535 and sequences complementary thereto, or segments 
thereof. 

It is anticipated that the oligonucleotides may constitute all or part of an "array" or 
"DNA chip" (z.e., an arrangement of different oligonucleotides and/or PNA-oligomers bound 
to a solid phase). Such an array of different oligonucleotide- and/or PNA-oligomer sequences 
can be characterized, for example, in that it is arranged on the solid phase in the form of a 
rectangular or hexagonal lattice. The solid-phase surface may be composed of silicon, glass, 
polystyrene, aluminum, steel, iron, copper, nickel, silver, or gold. Nitrocellulose as well as 
plastics such as nylon, which can exist in the form of pellets or also as resin matrices, may 
also be used. An overview of the Prior Art in oligomer array manufacturing can be gathered 
from a special edition of Nature Genetics (Nature Genetics Supplement, Volume 21, January 
1999, and from the literature cited therein). Fluorescently labeled probes are often used for 
the scanning of immobilized DNA arrays. The simple attachment of Cy3 and Cy5 dyes to the 
5'-OH of the specific probe are particularly suitable for fluorescence labels. The detection of 
the fluorescence of the hybridized probes may be carried out, for example, via a confocal 
microscope. Cy3 and Cy5 dyes, besides many others, are commercially available. 
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It is also anticipated that the oligonucleotides, or particular sequences thereof, may 
constitute all or part of an "virtual array" wherein the oligonucleotides, or particular 
sequences thereof, are used, for example, as 'specifiers' as part of, or in combination with a 
diverse population of unique labeled probes to analyze a complex mixture of analytes. Such a 
method, for example is described in US 2003/0013091 (United States serial number 
09/898,743, published 16 January 2003). In such methods, enough labels are generated so 
that each nucleic acid in the complex mixture (/.<?., each analyte) can be uniquely bound by a 
unique label and thus detected (each label is directly counted, resulting in a digital read-out of 
each molecular species in the mixture). 

It is particularly preferred that the oligomers according to the invention are utilised for 
at least one of: detection of; detection and differentiation between or among subclasses of; 
diagnosis of; prognosis of; treatment of; monitoring of; and treatment and monitoring of colon 
cell proliferative disorders. This is enabled by use of said sets for the detection or detection 
and differentiation of one or more of the following classes of tissues: colorectal carcinoma, 
colon adenoma, inflammatory colon tissue, grade 2 dysplasia colon adenomas less than 1 cm, 
grade 3 dysplasia colon adenomas larger than 1 cm, normal colon tissue, non-colon healthy 
tissue and non-colon cancer tissue. 

Particularly preferrred are those sets of oligomer that comprise at least two 
oligonucleotides selected from one of the following sets of oligonucleotides: 

SEQ ID NOS:59-285; 

SEQ ID 59 - 109, 1 13 - 223, 227 - 293; 

SEQ ID 59 - 109, 1 13 - 161, 164 - 223, 227 - 285, 287 - 293; 

SEQ ID 89, 90, 126 - 135, 147 - 151, 224 - 226, 253 - 256, 261 - 267, 283 - 285; 

SEQ ID 59- 161, 164-293; 

SEQ ID 59- 109, 113-299; 

SEQ ID 59 - 109, 1 13 - 293, 296 - 299; 

SEQIDNOS:l-12, 15-20, 22, 25-36, 38-49, 51-58; 
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SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 
916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 
957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 
974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 
995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003, 1010- 1016, 
1016, 1017, 1017, 1018, 1018, 1019, 1019- 1028, 1028, 1029, 1029- 1034, 1034, 1035, 1035 
- 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 1061, 1061, 1062, 1062, 
1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 1074, 1075, 1075 - 
1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 - 1092, 1092, 
1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 1115, 1115 - 
1119, 1119, 1120, 1120- 1141, 1141, 1142, 1142; 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
885, 890 - 892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 91 1, 91 1, 912, 912 - 
915, 915, 916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 
944, 944 - 957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 
973, 973, 974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 
994, 994, 995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003, 
1010 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 1034, 
1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 1061, 
1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 1074, 
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1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 - 
1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115- 1119, 1119, 1120, 1120- 1124, 1129- 1141, 1141, 1142, 1142; 

SEQ IDNOS:738 - 740, 810 - 814, 814, 815, 815 - 829, 854 - 865, 1004 - 1006, 1006, 
1007, 1007 - 1009, 1062, 1062, 1063, 1063 - 1069, 1078, 1078, 1079, 1079 - 1084, 1084, 
1085, 1085, 1086, 1086, 1087, 1087- 1091, 1121 - 1124; 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 
786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 892, 
892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 916, 
916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 957, 
957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 974, 
974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 995, 
995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142 - 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148 - 1151, 1151, 1152, 1152 - 1154, 1154, 1155, 1155, 1156, 1156, 
1157, 1157, 1158, 1158, 1159, 1159; 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 
786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 885, 
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890 - 892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 91 1, 91 1, 912, 912 - 915, 

915, 916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 
944 - 957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 

973, 974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 

994, 995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 

1006, 1007, 1007- 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019- 1028, 1028, 1029, 1029 

- 1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 

- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115- 1119, 1119, 1120, 1120- 1141, 1141, 1142, 1142; 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 

916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 
957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 

974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 

995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 

1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079- 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 

- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142 - 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148- 1151, 1151, 1152, 1152; 
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and SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 
691, 691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 
726, 726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 

785, 786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 
836, 837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 
883 - 892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 
915, 916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 
944 - 957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 
973, 974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 
994, 995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 
1006, 1007, 1007- 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019- 1028, 1028, 1029, 1029 

- 1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 

- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142, 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148- 1151, 1151, 1152, 1152. 

In one embodiment of the method, at least one of colorectal carcinoma tissue or colon 
adenomas is distinguished from at least one tissue selected from the group consisting of 
inflammatory colon tissue and normal colon tissue, by use of a set comprising of at least two 
oligonucleotides selected from one of the groups consisting of: 

SEQ ID NOS:59 - 285; and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 

786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 892, 
892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 916, 
916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 957, 
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957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 974, 
974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 995, 
995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079- 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115- 1119, 1119, 1120, 1120- 1124. 

In one embodiment of the method, colorectal carcinoma is distinguished from at least 
one tissue selected from the group consisting of non-colon healthy tissue, peripheral blood 
lymphocytes and non-colon cancer of by use of a set comprising at least two oligonucleotides 
selected from one of the groups consisting of: 

SEQ ID NOS:59 - 285; and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 
786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 892, 
892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 916, 
916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 957, 
957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 974, 
974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 995, 
995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
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- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115- 1119, 1119, 1120, 1120- 1124. 

In one embodiment of the method, the differentiation of is enabled by use of a set 
comprising of at least two oligonucleotides selected from one of the groups consisting of: 
SEQ ID NOS:59 - 109, 1 13 - 223, 227 - 293; and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 
916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 
957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 
974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 
995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003, 1010 - 1016, 
1016, 1017, 1017, 1018, 1018, 1019, 1019- 1028, 1028, 1029, 1029- 1034, 1034, 1035, 1035 

- 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 1061, 1061, 1062, 1062, 
1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 1074, 1075, 1075 - 
1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 - 1092, 1092, 
1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 1115, 1115 - 
1119, 1119, 1120, 1120- 1141, 1141, 1142, 1142. 

In one embodiment of the method, colorectal carcinoma is distinguished from at least 
one tissue selected from the group consisting of inflammatory colon tissue, normal colon 
tissue, non-colon healthy tissue, peripheral blood lymphocytes, colon adenomas and non- 
colon cancer tissue, by use of a set of oligomers comprising at least two oligonucleotides 
selected from one of the groups consisting of: 

SEQ ID NOS:59 - 109, 1 13 - 161, 164 - 223, 227 - 285, 287 - 293; and 
SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
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726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
885, 890 - 892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 91 1, 911, 912, 912 - 
915, 915, 916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 
944, 944 - 957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 
973, 973, 974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 
994, 994, 995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003, 
1010 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 1034, 
1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 1061, 
1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 1074, 
1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 - 
1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115- 1119, 1119, 1120, 1120- 1124, 1129- 1141, 1141, 1142, 1142. 

In one embodiment of the method, the colorectal carcinoma is distinguished from 
colon adenomas by use of a set of oligomers comprising at least two oligonucleotides selected 
from one of the groups consisting of: 

SEQ ID NOS:89, 90, 126 - 135, 147 - 151, 224 - 226, 253 - 256, 261 - 267, 283 - 285; 

and 

SEQ ID NOS:738 - 740, 810 - 814, 814, 815, 815 - 829, 854 - 865, 1004 - 1006, 1006, 
1007, 1007 - 1009, 1062, 1062, 1063, 1063 - 1069, 1078, 1078, 1079, 1079 - 1084, 1084, 
1085, 1085, 1086, 1086, 1087, 1087- 1091, 1121 - 1124. 

In one embodiment of the method, at least one of colorectal carcinoma tissue, or colon 
adenomas is distinguished from at least one tissue selected from the group consisting of 
inflammatory colon tissue and normal colon tissue is enabled by use of a set of oligomers 
comprising at least two oligonucleotides selected from one of the groups consisting of: 

SEQ IDNOS:59-303;and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
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726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 
786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 892, 
892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 916, 
916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 957, 
957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 974, 
974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 995, 
995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079- 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142 - 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148 - 1151, 1151, 1152, 1152 - 1154, 1154, 1155, 1155, 1156, 1156, 
1157, 1157, 1158, 1158, 1159, 1159. 

In one embodiment of the method, colorectal carcinoma tissue is distinguished from at 
least one of inflammatory colon tissue and normal colon tissue by use of a set of oligomers 
comprising at least two oligonucleotides selected from one of the groups consisting of: 

SEQ ID NOS:59 - 161, 164 - 293; and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 
786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 885, 
890 - 892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 91 1, 911, 912, 912 - 915, 
915, 916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 
944 - 957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 
973, 974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 
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994, 995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 
1006, 1007, 1007- 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019- 1028, 1028, 1029, 1029 

- 1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079- 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 

- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120- 1141, 1141, 1142, 1142. 

In one embodiment of the method, at least one of colorectal carcinoma tissue, or colon 
adenomas is distinguished from at least one tissue selected from the group consisting of 
inflammatory colon tissue, normal colon tissue, non-colon healthy tissue, peripheral blood 
lymphocytes, and non-colon cancer tissue by use of a set of oligomers comprising at least two 
oligonucleotides selected from one of the groups consisting of: 

SEQ IDNOS:59 - 109, 1 13 - 299; and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 91 1, 91 1, 912, 912 - 915, 915, 
916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 
957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 
974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 
995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079 - 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
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1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142 - 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148- 1151, 1151, 1152, 1152. 

In one embodiment of the method, tissues originating from the colon are distinguished 
from tissues of non-colon origin by use of a set of oligomers comprising at least two 
oligonucleotides selected from one of the groups consisting of: 

SEQ ID NOS:59 - 303; and 

SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 784, 784, 785, 785, 786, 
786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 837, 
837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 892, 
892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 916, 
916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 957, 
957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 974, 
974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 995, 
995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079- 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142 - 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148 - 1151, 1151, 1152, 1152 - 1154, 1154, 1155, 1155, 1156, 1156, 
1157, 1157, 1158, 1158, 1159, 1159. 

In one embodiment of the method, cell proliferative disorders are distinguished from 
healthy tissues by use of a set of oligomers comprising at least two oligonucleotides selected 
from one of the groups consisting of: 

SEQ ID NOS:59 - 109, 1 13 - 293, 296 - 299; and 
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SEQ ID NOS:681 - 683, 683, 684, 684, 685, 685, 686, 686, 687, 687, 688, 688 - 691, 
691, 692, 692 - 695, 695, 696, 696 - 699, 699, 700, 700 - 709, 709, 710, 710 - 725, 725, 726, 
726, 727, 727, 728, 728 - 760, 760, 761, 761, 762, 762, 763, 763 - 777, 784, 784, 785, 785, 
786, 786, 787, 787 - 802, 802, 803, 803 - 814, 814, 815, 815 - 832, 832, 833, 833 - 836, 836, 
837, 837 - 872, 872, 873, 873 - 876, 876, 877, 877, 878, 878, 879, 879 - 882, 882, 883, 883 - 
892, 892, 893, 893 - 896, 896, 897, 897 - 909, 909, 910, 910, 911, 911, 912, 912 - 915, 915, 
916, 916 - 921, 921 - 925, 925, 926, 926 - 939, 939, 940, 940, 941, 941, 942, 942 - 944, 944 - 
957, 957, 958, 958, 959, 959, 960, 960, 961, 961, 962, 962 - 971, 971, 972, 972, 973, 973, 
974, 974, 975, 975, 976, 976 - 979, 979, 980, 980, 981, 981 - 988, 988, 989, 989 - 994, 994, 
995, 995 - 998, 998, 999, 999, 1000, 1000, 1001, 1001, 1002, 1002, 1003, 1003 - 1006, 1006, 
1007, 1007 - 1016, 1016, 1017, 1017, 1018, 1018, 1019, 1019 - 1028, 1028, 1029, 1029 - 
1034, 1034, 1035, 1035 - 1046, 1046, 1047, 1047 - 1058, 1058, 1059, 1059, 1060, 1060, 
1061, 1061, 1062, 1062, 1063, 1063 - 1070, 1070, 1071, 1071, 1072, 1072, 1073, 1073, 1074, 
1074, 1075, 1075 - 1078, 1078, 1079, 1079- 1084, 1084, 1085, 1085, 1086, 1086, 1087, 1087 
- 1092, 1092, 1093, 1093, 1094, 1094, 1095, 1095 - 1102, 1102, 1103, 1103 - 1114, 1114, 
1115, 1115 - 1119, 1119, 1120, 1120 - 1141, 1141, 1142, 1142, 1145, 1145, 1146, 1146, 
1147, 1147, 1148, 1148- 1151, 1151, 1152, 1152. 

The present invention further provides a method for ascertaining genetic and/or 
epigenetic parameters of the genomic sequences according to SEQ ID NOS:l to SEQ ID 
NO:58 within a subject by analyzing cytosine methylation and single nucleotide 
polymorphisms. Said method comprising contacting a nucleic acid comprising one or more of 
SEQ ID NOS:l to SEQ ID NO:58 in a biological sample obtained from said subject with at 
least one reagent or a series of reagents, wherein said reagent or series of reagents, 
distinguishes between methylated and non-methylated CpG dinucleotides within the target 
nucleic acid. 

Preferably, said method comprises the following steps: In the first step, a sample of the 
tissue to be analysed is obtained. The source may be any suitable source, such as cell lines, 
histological slides, biopsies, tissue embedded in paraffin, bodily fluids, ejaculate, urine, blood 
and all possible combinations thereof. The DNA is then isolated from the sample. Extraction 
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may be by means that are standard to one skilled in the art, including the use of commercially 
available kits, detergent lysates, sonification and vortexing with glass beads. Once the nucleic 
acids have been extracted, the genomic double stranded DNA is used in the analysis. 

In the second step of the method, the genomic DNA sample is treated in such a 
manner that cytosine bases which are unmethylated at the 5 '-position are converted to uracil, 
thymine, or another base which is dissimilar to cytosine in terms of hybridization behavior. 
This will be understood as 'pretreatment' or 'treatment' herein. 

The above-described treatment of genomic DNA is preferably carried out with 
bisulfite (hydrogen sulfite, disulfite) and subsequent alkaline hydrolysis which results in a 
conversion of non-methylated cytosine nucleobases to uracil or to another base which is 
dissimilar to cytosine in terms of base pairing behavior. 

In the third step of the method, fragments of the pretreated DNA are amplified, using 
sets of primer oligonucleotides according to the present invention, and an amplification 
enzyme. The amplification of several DNA segments can be carried out simultaneously in 
one and the same reaction vessel. Typically, the amplification is carried out using a 
polymerase chain reaction (PCR). The set of primer oligonucleotides includes at least two 
oligonucleotides whose sequences are each reverse complementary, identical, or hybridize 
under stringent or highly stringent conditions to an at least 16-base-pair long segment of the 
base sequences of one or more of SEQ ID NOS:304 to SEQ ID NO:535 and sequences 
complementary thereto. 

In an alternate embodiment of the method, the methylation status of preselected CpG 
positions within the nucleic acid sequences comprising one or more of SEQ ID NOS:l to SEQ 
ID NO:58 may be detected by use of methylation-specific primer oligonucleotides. This 
technique (MSP) has been described in United States Patent No. 6,265,171 to Herman. The 
use of methylation status specific primers for the amplification of bisulfite treated DNA 
allows the differentiation between methylated and unmethylated nucleic acids. MSP primers 
pairs contain at least one primer which hybridizes to a bisulfite treated CpG dinucleotide. 
Therefore, the sequence of said primers comprises at least one CpG dinucleotide. MSP 
primers specific for non-methylated DNA contain a "T' at the 3' position of the C position in 
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the CpG. Preferably, therefore, the base sequence of said primers is required to comprise a 
sequence having a length of at least 9 nucleotides which hybridizes to a pretreated nucleic 
acid sequence according to one of SEQ ID NOS:304 to SEQ ID NO:535 and sequences 
complementary thereto, wherein the base sequence of said oligomers comprises at least one 
CpG dinucleotide. 

In a further preferred embodiment of the method, the MSP primers are selected from 
the group consisting SEQ ID NOS:1160, 1163, 1166, 1169, 1171, 1172, 1173, 1174, 1175, 
1178, 1179, 1183, 1184, 1161, 1164, 1167, 1168, 1176, 1180, 1182, 1185, 1186, 1190, 1191, 
1192, 1195, 1196, 1199, 1200, 1203, 1205, 1206, 1208, 1209, 1211, 1213, 1214, 1216, 1219, 
1221, 1223, 1225, 1230, 1234, 1240, 1241, 1242, 1245, 1247, 1249, 1252, 1257, 1258, 1260, 
1264, 1265, 1266, 1267, 1271, 1273, 1274, 1275, 1277, 1280, 1281, 1282, 1287, 1288, 1289, 
1293, 1294, 1295, 1296, 1299, 1301, 1304, 1306, 1308, 1310, 1312, 1320, 1321, 1323, 1324, 
1327, 1329, 1331, 1333, 1336, 1339, 1340, 1341, 1348, 1350, 1353, 1357, 1359, 1361, 1366, 
1367, 1371, 1374, 1375, 1376, 1379, 1381, 1384, 1385, 1386, 1389, 1390, 1393, 1394, 1398, 
1402, 1405, 1408, 1413, 1416, 1419, 1420, 1422, 1423, 1429, 1431, 1435, 1436, 1437, 1440, 
1442, 1444, 1446, 1447, 1449, 1451, 1454, 1456, 1459, 1460, 1461, 1464, 1466, 1468, 1471, 
1473, 1474, 1479, 1480, 1481, 1482, 1483, 1488, 1490, 1493, 1494, 1495, 1505, 1506, 1508, 
1510, 1513, 1515, 1519, 1522, 1523, 1524, 1526, 1527, 1528, 1531, 1532, 1533, 1535, 1536, 
1539, 1540, 1542, 1544, 1548, 1551, 1553, 1554, 1555, 1558, 1559, 1564, 1567, 1569, 1572, 
1573, 1576, 1187, 1189, 1193, 1194, 1197, 1198, 1201, 1204, 1207, 1210, 1212, 1215, 1217, 
1220, 1222, 1224, 1226, 1227, 1228, 1229, 1231, 1232, 1233, 1235, 1237, 1239, 1243, 1246, 
1248, 1250, 1251, 1253, 1254, 1255, 1256, 1259, 1261, 1263, 1268, 1270, 1272, 1276, 1278, 
1283, 1285, 1286, 1290, 1291, 1292, 1297, 1298, 1300, 1302, 1305, 1309, 1311, 1313, 1314, 
1315, 1316, 1317, 1318, 1319, 1322, 1325, 1330, 1332, 1334, 1335, 1337, 1342, 1344, 1346, 
1347, 1349, 1351, 1352, 1354, 1356, 1358, 1360, 1362, 1364, 1365, 1368, 1370, 1372, 1377, 
1378, 1380, 1382, 1387, 1388, 1391, 1395, 1396, 1397, 1399, 1400, 1401, 1403, 1404, 1406, 
1409, 1410, 1412, 1414, 1415, 1417, 1421, 1424, 1426, 1427, 1428, 1430, 1432, 1433, 1438, 
1441, 1443, 1445, 1448, 1450, 1455, 1457, 1462, 1463, 1465, 1467, 1469, 1472, 1475, 1477, 
1484, 1485, 1486, 1487, 1489, 1491, 1496, 1497, 1498, 1499, 1500, 1501, 1502, 1504, 1507, 
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1509, 1511, 1512, 1514, 1516, 1518, 1521, 1525, 1529, 1537, 1538, 1541, 1543, 1546, 1547, 
1549, 1557, 1561, 1562, 1563, 1566, 1568, 1570, 1571, 1574, 1575, 1577, 1580, 1583, 1587, 
1588, 1592, 1594, 1595, 1596, 1603, 1604, 1605, 1607, 1608, 1609, 1611, 1612, 1618, 1624, 
1626, 1627, 1628, 1629, 1630, 1632, 1633, 1635, 1638, 1643, 1644, 1645, 1649, 1653, 1654, 
1657, 1660, 1665, 1666, 1668, 1671, 1676, 1681, 1686, 1693, 1702, 1703, 1704, 1706, 1709, 
1712, 1713, 1715, 1716, 1720, 1729, 1730, 1734, 1735, 1736, 1740, 1743, 1745, 1753, 1756, 
1759, 1761, 1764, 1765, 1766, 1769, 1771, 1772, 1776, 1779, 1780, 1783, 1787, 1788, 1790, 
1792, 1794, 1796, 1797, 1798, 1801, 1803, 1806, 1812, 1816, 1818, 1819, 1820, 1824, 1827, 
1828, 1829, 1830, 1832, 1833, 1839, 1841, 1842, 1844, 1845, 1848, 1853, 1854, 1858, 1861, 
1863, 1864, 1867, 1870, 1871, 1874, 1878, 1881, 1883, 1885, 1886, 1887, 1892, 1895, 1899, 
1902, 1906, 1911, 1919, 1922, 1926, 1927, 1928, 1929, 1931, 1932, 1934, 1938, 1941, 1946, 
1947, 1948, 1950, 1951, 1953, 1956, 1957, 1958, 1964, 1965, 1967, 1971, 1979, 1578, 1581, 
1584, 1586, 1589, , 1949, 1952, 1954, 1955, 1959, 1960, 1961, 1962, 1963, 1966, 1968, 1969, 
1970, 1972, 1973, 1974, 1975, 1976, 1977, 1978, 1980, 1982, 1988, 1989, 1992, 1996, 1997, 
1998, 2001, 2002, 2005, 2006, 2009, 201 1, 2013, 2014, 2015, 2016, 2021, 1983, 1985, 1986, 
1987, 1990, 1993, 1994, 1995, 1999, 2004, 2007, 2008, 2010, 2012, 2018, 2019, 2020, 2022, 
2023, 2024, 2028, 2032, 2033, 2042, 2045, 2046, 2049, 2052, 2053, 2057, 2058, 2061, 2064, 
2065, 2067, 2068, 2070, 2073, 2074, 2077, 2078, 2079, 2080, 2082, 2083, 2088, 2090, 2091, 
2092, 2093, 2098, 2025, 2027, 2029, 2031, 2034, 2036, 2037, 2038, 2039, 2041, 2043, 2047, 
2048, 2050, 2054, 2055, 2056, 2059, 2062, 2063, 2066, 2069, 2071, 2075, 2081, 2084, 2085, 
2086, 2087, 2089, 2094, 2095, 2096, 2097, 2099, 2102, 2104, 2107, 2110, 2111, 2112, 2113, 
2114, 2115, 2118, 2119, 2121, 2122, 2123, 2124, 2126, 2128, 2132, 2133, 2134, 2143, 2147, 
2148, 2149, 2151, 2155, 2100, 2105, 2108, 21 16, 2125, 2127, 2129, 2130, 2131, 2135, 2136, 
2137, 2138, 2139, 2140, 2141, 2142, 2144, 2146, 2150, 2152, 2153, 2154, 2156, 2157, 2160, 
2161, 2168, 2169, 2171, 2172, 2173, 2179, 2184, 2186, 2191, 2193, 2196, 2200, 2201, 2202, 
2206, 2207, 2208, 2210, 2211, 2214, 2216, 2220, 2223, 2224, 2225, 2226, 2228, 2230, 2231, 
2232, 2234, 2235, 2236, 2237, 2240, 2241, 2243, 2249, 2250, 2251, 2252, 2254, 2259, 2261, 
2262, 2263, 2264, 2265, 2266, 2269, 2271, 2272, 2273, 2274, 2275, 2276, 2277, 2280, 2281, 
2283, 2286, 2289, 2291, 2296, 2299, 2300, 2303, 2306, 2307, 2309, 2312, 2314, 2322, 2323, 
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2324, 2325, 2326, 2327, 2333, 2158, 2162, 2164, 2165, 2166, 2167, 2170, 2174, 2176, 2177, 
2178, 2180, 2181, 2182, 2183, 2185, 2187, 2189, 2190, 2192, 2194, 2195, 2197, 2198, 2199, 
2203, 2205, 2209, 2212, 2215, 2217, 2218, 2219, 2221, 2227, 2229, 2233, 2238, 2242, 2244, 
2245, 2246, 2247, 2248, 2255, 2257, 2258, 2260, 2267, 2270, 2278, 2282, 2284, 2287, 2290, 
2292, 2294, 2295, 2297, 2301, 2304, 2308, 2310, 2313, 2316, 2317, 2318, 2319, 2320, 2321, 
2328, 2329, 2330, 2331, 2332, 2334, 2335, 2339, 2340, 2341, 2343, 2344, 2347, 2348, 2349, 
2350, 2353, 2354, 2357, 2361, 2362, 2363, 2364, 2369, 2370, 2371, 2372, 2375, 2377, 2380, 
2336, 2338, 2342, 2345, 2351, 2355, 2358, 2360, 2365, 2367, 2368, 2373, 2376, 2378, 2379, 

2382, 2386, 2390, 2391, 2394, 2400, 2402, 2404, 2408, 2411, 2412, 2415, 2417, 2419, 2423, 
2425, 2428, 2435, 2436, 2440, 2443, 2449, 2453, 2454, 2456, 2457, 2458, 2462, 2463, 2464, 
2468, 2469, 2475, 2478, 2481, 2488, 2489, 2490, 2491, 2492, 2495, 2497, 2511, 2512, 2514, 
2517, 2518, 2531, 2532, 2533, 2534, 2535, 2537, 2541, 2542, 2546, 2550, 2554, 2558, 2559, 

2383, 2385, 2387, 2389, 2392, 2393, 2395, 2396, 2397, 2398, 2399, 2401, 2403, 2405, 2407, 
2409, 2413, 2414, 2416, 2418, 2420, 2421, 2422, 2424, 2426, 2429, 2431, 2432, 2433, 2434, 
2437, 2438, 2439, 2441, 2442, 2444, 2445, 2446, 2447, 2448, 2450, 2452, 2455, 2459, 2460, 
2461, 2466, 2467, 2470, 2472, 2473, 2474, 2476, 2479, 2480, 2482, 2483, 2484, 2485, 2486, 
2487, 2493, 2494, 2496, 2498, 2499, 2500, 2501, 2502, 2503, 2504, 2505, 2506, 2507, 2508, 
2509, 2510, 2513, 2515, 2516, 2519, 2520, 2521, 2522, 2523, 2525, 2526, 2527, 2528, 2530, 
2536, 2538, 2540, 2543, 2544, 2545, 2547, 2548, 2549, 2551, 2553, 2555, 2556, 2557, 2560, 
2561, 2564, 2567, 2569, 2573, 2574, 2579, 2581, 2583, 2586, 2588, 2590, 2592, 2596, 2599, 
2600, 2602, 2604, 2609, 261 1, 2612, 2615, 2617, 2618, 2619, 2622, 2624, 2630, 2632, 2633, 
2636, 2640, 2641, 2642, 2644, 2648, 2651, 2654, 2655, 2656, 2658, 2660, 2665, 2667, 2673, 
2680, 2685, 2689, 2692, 2695, 2697, 2701, 2704, 2707, 2709, 2710, 2711, 2712, 2714, 2715, 
2716, 2719, 2720, 2721, 2724, 2725, 2727, 2728, 2729, 2730, 2734, 2735, 2736, 2737, 2738, 
2742, 2745, 2748, 2749, 2751, 2752, 2755, 2757, 2759, 2762, 2766, 2770, 2772, 2776, 2777, 
2779, 2783, 2784, 2785, 2789, 2790, 2792, 2799, 2800, 2802, 2804, 2806, 2807, 2810, 2811, 
2815, 2818, 2819, 2822, 2823, 2827, 2829, 2833, 2835, 2838, 2841, 2842, 2845, 2846, 2847, 
2850, 2853, 2856, 2858, 2861, 2864, 2866, 2871, 2872, 2873, 2875, 2876, 2879, 2880, 2884, 
2885, 2886, 2888, 2890, 2892, 2893, 2895, 2896, 2900, 2901, 2904, 2907, 2910, 2913, 2915, 
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2917, 2920, 2921, 2922, 2923, 2924, 2926, 2928, 2930, 2936, 2938, 2940, 2943, 2945, 2946, 
2947, 2948, 2949, 2950, 2951, 2952, 2953, 2956, 2957, 2958, 2959, 2562, 2565, 2568, 2570, 
2572, 2575, 2577, 2580, 2582, 2584, 2587, 2589, 2591, 2593, 2594, 2595, 2597, 2601, 2603, 
2605, 2607, 2608, 2610, 2613, 2620, 2623, 2625, 2626, 2627, 2628, 2629, 2631, 2634, 2637, 
2638, 2639, 2643, 2645, 2647, 2649, 2652, 2657, 2659, 2661, 2662, 2663, 2664, 2666, 2668, 
2669, 2670, 2672, 2674, 2676, 2677, 2681, 2683, 2684, 2686, 2688, 2690, 2693, 2694, 2696, 
2698, 2699, 2700, 2702, 2705, 2708, 2713, 2717, 2722, 2726, 2731, 2733, 2739, 2741, 2743, 
2744, 2746, 2747, 2750, 2753, 2758, 2760, 2763, 2765, 2767, 2769, 2771, 2773, 2774, 2775, 
2780, 2781, 2782, 2786, 2788, 2791, 2793, 2795, 2796, 2797, 2798, 2801, 2803, 2805, 2808, 
2812, 2813, 2814, 2816, 2817, 2820, 2821, 2824, 2825, 2826, 2828, 2830, 2832, 2834, 2836, 
2839, 2840, 2843, 2848, 2851, 2854, 2855, 2859, 2860, 2863, 2865, 2867, 2869, 2877, 2881, 
2883, 2887, 2889, 2894, 2897, 2899, 2902, 2905, 2908, 2909, 2911, 2914, 2916, 2918, 2925, 
2927, 2929, 2931, 2932, 2933, 2934, 2935, 2937, 2939, 2942, 2944, 2954, 2955, 2960, 2962, 
2968, 2963, 2965, 2966, 2967, 2969, 2971, 2972, 2973, 2974, 2975, 2977, 2982, 2983, 2984, 
2985, 2988, 2998, 3002, 3006, 3009, 3015, 3019, 3022, 3023, 3025, 3028, 3030, 3031, 2978, 
2980, 2981, 2986, 2987, 2989, 2991, 2992, 2993, 2995, 2996, 2997, 2999, 3000, 3001, 3003, 
3004, 3005, 3007, 3010, 3011, 3012, 3013, 3016, 3017, 3018, 3020, 3024, 3026, 3029, 3032, 
3033, 3034, 3035, 3038, 3041, 3043, 3051, 3052, 3056, 3060, 3063, 3068, 3069, 3070, 3073, 
3075, 3076, 3078, 3081, 3082, 3085, 3089, 3090, 3093, 3095, 3099, 3101, 3108, 3113, 3115, 
3116, 3117, 3120, 3124, 3126, 3129, 3132, 3136, 3137, 3139, 3141, 3145, 3149, 3153, 3154, 
3157, 3158, 3163, 3165, 3168, 3172, 3173, 3179, 3180, 3182, 3183, 3185, 3191, 3199, 3202, 
3205, 3207, 3209, 3211, 3216, 3217, 3218, 3221, 3223, 3226, 3227, 3228, 3229, 3230, 3232, 
3236, 3237, 3238, 3239, 3240, 3241, 3242, 3245, 3249, 3250, 3251, 3253, 3255, 3258, 3260, 
3262, 3263, 3265, 3267, 3268, 3269, 3271, 3274, 3277, 3278, 3279, 3281, 3282, 3036, 3039, 
3044, 3046, 3047, 3048, 3049, 3053, 3055, 3057, 3059, 3061, 3064, 3065, 3066, 3067, 3071, 
3072, 3074, 3077, 3079, 3080, 3084, 3086, 3087, 3088, 3092, 3094, 3096, 3098, 3100, 3102, 
3104, 3105, 3107, 3109, 3110, 3111, 3112, 3114, 3118, 3119, 3121, 3123, 3125, 3127, 3128, 
3130, 3131, 3133, 3135, 3138, 3140, 3142, 3144, 3146, 3147, 3148, 3150, 3151, 3152, 3155, 
3156, 3159, 3160, 3161, 3162, 3164, 3166, 3167, 3169, 3170, 3171, 3174, 3175, 3176, 3177, 
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3178, 3181, 3184, 3186, 3188, 3189, 3190, 3192, 3194, 3196, 3198, 3201, 3203, 3206, 3208, 
3210, 3212, 3214, 3215, 3219, 3220, 3222, 3224, 3231, 3233, 3234, 3235, 3243, 3246, 3248, 
3252, 3254, 3256, 3257, 3259, 3261, 3264, 3266, 3272, 3275, 3283, 3287, 3288, 3291, 3292, 
3293, 3294, 3296, 3297, 3298, 3299, 3302, 3303, 3304, 3307, 3310, 3314, 3316, 3319, 3320, 
3323, 3324, 3326, 3327, 3330, 3331, 3335, 3338, 3339, 3340, 3341, 3346, 3348, 3351, 3352, 
3355, 3359, 3364, 3366, 3369, 3371, 3373, 3374, 3379, 3382, 3383, 3386, 3390, 3391, 3392, 
3394, 3395, 3399, 3401, 3402, 3404, 3405, 3409, 3284, 3286, 3289, 3295, 3300, 3305, 3306, 
3308, 3309, 3311, 3312, 3315, 3318, 3321, 3328, 3333, 3336, 3343, 3344, 3345, 3347, 3349, 
3353, 3356, 3358, 3360, 3362, 3363, 3367, 3370, 3372, 3375, 3377, 3378, 3380, 3384, 3387, 
3389, 3393, 3396, 3397, 3400, 3403, 3406, 3407, 3408, 3410, 3412, 3418, 3419, 3420, 3423, 
3424, 3425, 3427, 3428, 3429, 3432, 3433, 3434, 3437, 3438, 3440, 3445, 3447, 3451, 3454, 
3455, 3456, 3457, 3459, 3462, 3465, 3466, 3468, 3469, 3470, 3471, 3474, 3477, 3479, 3481, 
3482, 3483, 3485, 3486, 3487, 3488, 3490, 3491, 3492, 3498, 3500, 3501, 3502, 3413, 3415, 
3416, 3417, 3421, 3422, 3426, 3431, 3435, 3436, 3441, 3443, 3444, 3448, 3449, 3450, 3452, 
3458, 3460, 3463, 3467, 3472, 3475, 3476, 3478, 3480, 3489, 3493, 3495, 3496, 3497, 3499, 
3503, 3505, 3509, 3514, 3517, 3521, 3522, 3523, 3525, 3527, 3531, 3532, 3533, 3534, 3535, 
3536, 3538, 3539, 3543, 3545, 3547, 3549, 3553, 3556, 3557, 3558, 3559, 3560, 3562, 3563, 
3564, 3567, 3571, 3572, 3575, 3578, 3582, 3584, 3585, 3590, 3600, 3603, 3606, 3610, 3612, 
3616, 3619, 3620, 3626, 3628, 3506, 3508, 3510, 3512, 3513, 3515, 3518, 3519, 3520, 3524, 
3526, 3528, 3530, 3540, 3542, 3544, 3546, 3550, 3552, 3554, 3561, 3565, 3566, 3568, 3570, 
3573, 3574, 3576, 3579, 3581, 3583, 3586, 3588, 3589, 3591, 3593, 3594, 3595, 3596, 3598, 
3599, 3601, 3602, 3604, 3605, 3607, 3608, 3609, 3611, 3613, 3615, 3617, 3621, 3623, 3624, 
3625, 3629, 3632, 3634, 3639, 3640, 3643, 3646, 3649, 3654, 3658, 3659, 3660, 3662, 3665, 
3666, 3668, 3669, 3671, 3673, 3679, 3681, 3684, 3689, 3692, 3694, 3695, 3696, 3697, 3698, 
3699, 3700, 3702, 3703, 3705, 3706, 3708, 3709, 3712, 3715, 3719, 3720, 3721, 3722, 3724, 
3725, 3729, 3730, 3733, 3737, 3739, 3740, 3741, 3746, 3749, 3753, 3757, 3758, 3761, 3762, 
3764, 3765, 3766, 3767, 3768, 3771, 3772, 3777, 3781, 3782, 3783, 3784, 3786, 3787, 3790, 
3795, 3798, 3799, 3801, 3804, 3807, 3808, 3809, 3810, 3816, 3818, 3819, 3821, 3822, 3823, 
3825, 3827, 3828, 3831, 3832, 3836, 3843, 3845, 3846, 3850, 3855, 3857, 3862, 3863, 3864, 
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3865, 3867, 3868, 3869, 3871, 3872, 3873, 3874, 3876, 3880, 3881, 3884, 3887, 3892, 3894, 
3897, 3900, 3901, 3902, 3907, 3912, 3914, 3918, 3921, 3924, 3926, 3927, 3928, 3932, 3630, 
3635, 3637, 3641, 3644, 3645, 3647, 3650, 3652, 3653, 3655, 3657, 3661, 3663, 3664, 3667, 
3670, 3672, 3674, 3676, 3678, 3680, 3682, 3685, 3687, 3688, 3690, 3693, 3701, 3704, 3707, 
3710, 3713, 3714, 3716, 3717, 3718, 3726, 3728, 3731, 3734, 3735, 3736, 3738, 3742, 3743, 
3744, 3745, 3747, 3748, 3750, 3751, 3752, 3754, 3755, 3759, 3760, 3769, 3773, 3775, 3776, 
3778, 3779, 3780, 3785, 3788, 3789, 3792, 3793, 3794, 3797, 3800, 3802, 3805, 3811, 3812, 
3813, 3814, 3815, 3817, 3820, 3824, 3826, 3829, 3830, 3833, 3835, 3837, 3838, 3839, 3840, 
3841, 3842, 3847, 3848, 3849, 3851, 3853, 3854, 3858, 3859, 3860, 3861, 3866, 3870, 3875, 
3877, 3878, 3879, 3882, 3885, 3886, 3889, 3890, 3891, 3893, 3895, 3898, 3903, 3905, 3908, 
3910, 3913, 3915, 3916, 3917, 3919, 3920, 3922, 3925, 3929, 3930, 3931, 3933, 3934, 3938, 
3939, 3941, 3942, 3946, 3947, 3953, 3954, 3956, 3959, 3963, 3964, 3965, 3967, 3968, 3969, 
3970, 3973, 3977, 3978, 3979, 3980, 3935, 3937, 3943, 3945, 3948, 3949, 3950, 3951, 3952, 
3955, 3957, 3960, 3961, 3962, 3966, 3971, 3972, 3974, 3976, 3981, 3982, 3983, 3984, 3985, 
3988, 3991, 3992, 3995, 3998, 4001, 4002, 4004, 4010, 4013, 4015, 4018, 4022, 4025, 4027, 
4029, 4030, 4031, 4035, 4036, 4038, 4040, 4045, 4046, 4048, 4049, 4050, 4052, 4053, 4056, 
4061, 4064, 4067, 4068, 4070, 4071, 4074, 4076, 4077, 4080, 4081, 4082, 4083, 4084, 4088, 
4091, 4092, 4093, 4094, 4097, 4098, 4102, 4104, 4111, 4114, 4117, 4118, 4122, 4125, 4128, 
4132, 4133, 4134, 4136, 4140, 4143, 4144, 4147, 4148, 4150, 4151, 4157, 4158, 4159, 4161, 
4166, 4167, 4169, 4171, 4174, 4178, 4179, 4183, 4187, 4189, 4190, 4192, 4195, 4196, 4197, 
4199, 4204, 4205, 4206, 421 1, 4217, 4218, 4221, 4222, 4223, 4226, 4229, 4230, 4231, 4235, 
4236, 4240, 4241, 4244, 4245, 4249, 4252, 4253, 4254, 4256, 3986, 3989, 3993, 3996, 3999, 
4003, 4005, 4007, 4008, 4009, 401 1, 4014, 4016, 4017, 4019, 4020, 4021, 4023, 4026, 4032, 
4033, 4037, 4041, 4043, 4044, 4047, 4054, 4057, 4059, 4062, 4063, 4065, 4066, 4069, 4072, 
4073, 4075, 4078, 4085, 4086, 4087, 4090, 4096, 4099, 4100, 4103, 4106, 4107, 4108, 4109, 
41 10, 41 12, 41 13, 41 15, 41 19, 4120, 4121, 4123, 4126, 4127, 4129, 4130, 4131, 4135, 4137, 
4139, 4142, 4146, 4149, 4152, 4154, 4155, 4160, 4163, 4164, 4165, 4168, 4170, 4172, 4175, 
4177, 4180, 4182, 4184, 4186, 4188, 4193, 4194, 4200, 4202, 4203, 4207, 4209, 4212, 4214, 
4215, 4216, 4219, 4224, 4227, 4232, 4234, 4237, 4239, 4242, 4243, 4246, 4247, 4250, 4255, 
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4257, 4258, 4259, 4260, 4263, 4266, 4270, 4272, 4274, 4275, 4276, 4279, 4282, 4285, 4286, 
4287, 4289, 4291, 4294, 4297, 4301, 4307, 4311, 4314, 4315, 4317, 4320, 4322, 4325, 4326, 
4328, 4329, 4330, 4331, 4332, 4337, 4338, 4341, 4343, 4349, 4353, 4356, 4360, 4361, 4364, 
4366, 4370, 4374, 4379, 4380, 4383, 4384, 4387, 4389, 4390, 4393, 4395, 4400, 4401, 4405, 
4408, 4412, 4416, 4418, 4424, 4425, 4430, 4432, 4433, 4438, 4440, 4444, 4445, 4446, 4448, 
4449, 4452, 4453, 4454, 4455, 4458, 4460, 4461, 4463, 4464, 4470, 4471, 4472, 4476, 4478, 
4479, 4480, 4481, 4484, 4487, 4488, 4489, 4490, 4493, 4495, 4499, 4501, 4502, 4504, 4505, 
4507, 4508, 4513, 4516, 4521, 4522, 4528, 4529, 4530, 4534, 4537, 4539, 4542, 4544, 4551, 
4552, 4555, 4558, 4559, 4560, 4261, 4264, 4267, 4269, 4271, 4273, 4277, 4278, 4280, 4281, 
4283, 4288, 4292, 4295, 4296, 4298, 4299, 4300, 4302, 4304, 4305, 4306, 4308, 4310, 4312, 
4313, 4316, 4318, 4319, 4327, 4333, 4335, 4339, 4342, 4344, 4346, 4347, 4348, 4350, 4352, 
4355, 4357, 4359, 4362, 4365, 4367, 4369, 4371, 4372, 4375, 4377, 4378, 4381, 4382, 4385, 
4388, 4391, 4394, 4396, 4397, 4398, 4399, 4402, 4403, 4404, 4406, 4409, 441 1, 4413, 4415, 
4417, 4419, 4421, 4422, 4423, 4426, 4427, 4428, 4429, 4431, 4434, 4435, 4436, 4439, 4441, 
4443, 4447, 4450, 4451, 4456, 4457, 4459, 4462, 4465, 4466, 4467, 4468, 4469, 4473, 4475, 
4482, 4483, 4485, 4486, 4491, 4492, 4494, 4496, 4497, 4500, 4503, 4506, 4509, 4510, 451 1, 
4512, 4514, 4515, 4517, 4518, 4519, 4520, 4523, 4525, 4527, 4531, 4532, 4533, 4535, 4536, 
4538, 4540, 4545, 4546, 4547, 4548, 4550, 4553, 4554, 4556, 4557, 4561, 4562, 4563, 4566, 
4569, 4573, 4576, 4577, 4578, 4582, 4583, 4591, 4592, 4593, 4595, 4597, 4598, 4603, 4605, 
4608, 4609, 4610, 4612, 4616, 4619, 4620, 4621, 4623, 4624, 4625, 4626, 4627, 4630, 4631, 
4633, 4637, 4638, 4639, 4643, 4646, 4647, 4648, 4649, 4564, 4567, 4570, 4572, 4574, 4575, 
4579, 4580, 4581, 4584, 4585, 4586, 4587, 4588, 4589, 4590, 4594, 4596, 4599, 4601, 4602, 
4604, 4606, 461 1, 4613, 4615, 4617, 4622, 4628, 4632, 4634, 4636, 4640, 4642, 4644, 4645, 
4650, 4653, 4655, 4656, 4658, 4660, 4661, 4663, 4666, 4667, 4670, 4651, 4654, 4657, 4659, 
4662, 4664, 4668, 4671, 4672, 4675, 4679, 4683, 4686, 4689, 4693, 4699, 4702, 4705, 4706, 
4709, 4710, 4712, 4717, 4722, 4725, 4726, 4731, 4734, 4738, 4740, 4741, 4743, 4744, 4745, 
4747, 4749, 4753, 4754, 4755, 4760, 4762, 4763, 4765, 4771, 4773, 4775, 4776, 4778, 4781, 
4782, 4784, 4789, 4792, 4793, 4795, 4798, 4800, 4803, 4806, 4809, 4813, 4816, 4820, 4821, 
4822, 4825, 4826, 4827, 4829, 4831, 4834, 4835, 4836, 4837, 4839, 4842, 4847, 4849, 4850, 
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4851, 4852, 4854, 4855, 4857, 4859, 4860, 4861, 4866, 4867, 4869, 4870, 4878, 4879, 4881, 
4883, 4884, 4886, 4889, 4890, 4891, 4892, 4893, 4894, 4897, 4901, 4905, 4908, 4909, 4912, 
4913, 4914, 4918, 4920, 4922, 4923, 4927, 4928, 4931, 4934, 4935, 4938, 4941, 4942, 4946, 
4948, 4953, 4954, 4957, 4959, 4960, 4963, 4964, 4966, 4967, 4968, 4969, 4970, 4972, 4974, 
4975, 4977, 4980, 4982, 4984, 4987, 4990, 4992, 4998, 4999, 5000, 5003, 5005, 5009, 5012, 
5013, 5014, 5017, 5018, 5019, 5021, 5023, 5026, 5029, 5031, 5033, 5036, 5037, 5038, 5039, 
5040, 5042, 5045, 5046, 5048, 5053, 5055, 5056, 5059, 5060, 5063, 5065, 5066, 5069, 5073, 
5075, 5076, 5079, 5080, 5082, 5087, 5089, 5090, 5092, 5095, 5096, 5097, 5099, 5101, 5103, 
5104, 5105, 5106, 5107, 5108, 5109, 5111, 5114, 5115, 5117, 5121, 5122, 5123, 5129, 5130, 
5131, 5133, 5136, 5138, 5139, 5140, 5141, 5142, 5145, 5147, 5149, 5150, 5151, 5154, 5155, 
5157, 5158, 5164, 5166, 5171, 5174, 5177, 5178, 5180, 5182, 5183, 5184, 5185, 5186, 5187, 
5193, 5198, 5200, 5201, 5203, 5205, 5206, 5208, 5209, 5210, 5213, 5219, 5220, 5221, 5224, 
5227, 5229, 5230, 5233, 5234, 5238, 5239, 5242, 5243, 5244, 5248, 5249, 5250, 5252, 5253, 
5254, 5255, 5259, 5267, 5269, 4673, 4676, 4678, 4680, 4681, 4682, 4684, 4687, 4690, 4692, 
4694, 4696, 4697, 4700, 4703, 4707, 471 1, 4713, 4715, 4716, 4718, 4720, 4721, 4723, 4727, 
4729, 4730, 4732, 4735, 4737, 4742, 4748, 4750, 4752, 4756, 4758, 4761, 4764, 4766, 4767, 
4768, 4769, 4770, 4772, 4774, 4777, 4779, 4780, 4785, 4786, 4787, 4788, 4790, 4791, 4794, 
4796, 4799, 4801, 4804, 4805, 4807, 4808, 4810, 4812, 4814, 4815, 4817, 4819, 4823, 4824, 
4828, 4830, 4832, 4838, 4840, 4843, 4844, 4845, 4846, 4853, 4856, 4858, 4862, 4864, 4865, 
4868, 4871, 4873, 4874, 4875, 4876, 4877, 4885, 4887, 4895, 4896, 4898, 4900, 4902, 4904, 
4906, 491 1, 4915, 4916, 4917, 4919, 4921, 4924, 4926, 4929, 4932, 4936, 4937, 4939, 4943, 
4944, 4945, 4947, 4949, 4951, 4952, 4956, 4958, 4961, 4965, 4971, 4973, 4976, 4978, 4981, 
4983, 4985, 4988, 4993, 4994, 4996, 4997, 5001, 5004, 5006, 5008, 5010, 5015, 5020, 5022, 
5024, 5025, 5027, 5030, 5032, 5034, 5041, 5043, 5047, 5049, 5050, 5051, 5052, 5054, 5057, 
5061, 5062, 5064, 5067, 5070, 5071, 5072, 5074, 5077, 5083, 5085, 5086, 5091, 5093, 5098, 
5100, 5102, 5110, 5112, 5113, 5116, 5118, 5120, 5124, 5126, 5127, 5132, 5134, 5137, 5143, 
5144, 5146, 5148, 5153, 5156, 5159, 5160, 5161, 5162, 5163, 5165, 5167, 5168, 5169, 5170, 
5172, 5173, 5175, 5176, 5179, 5181, 5188, 5190, 5191, 5192, 5194, 5196, 5197, 5199, 5202, 
5204, 5207, 521 1, 5214, 5216, 5217, 5223, 5225, 5228, 5231, 5232, 5235, 5237, 5240, 5245, 
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5247, 5251, 5256, 5257, 5261, 5262, 5264, 5265, 5266, 5268, 5270, 5272, 5275, 5278, 5281, 

5287, 5290, 5291, 5298, 5303, 5305, 5306, 5308, 5310, 5313, 5315, 5319, 5320, 5321, 5322, 
5326, 5330, 5332, 5337, 5339, 5341, 5343, 5345, 5346, 5353, 5361, 5362, 5363, 5364, 5367, 
5369, 5370, 5373, 5378, 5382, 5383, 5386, 5388, 5389, 5391, 5392, 5394, 5397, 5403, 5411, 
5412, 5414, 5416, 5423, 5424, 5425, 5426, 5431, 5433, 5435, 5438, 5441, 5444, 5447, 5448, 
5449, 5451, 5452, 5455, 5456, 5457, 5459, 5461, 5462, 5463, 5464, 5468, 5469, 5475, 5476, 
5477, 5478, 5481, 5483, 5484, 5485, 5487, 5488, 5490, 5491, 5493, 5494, 5497, 5499, 5500, 
5501, 5502, 5506, 5507, 5508, 5511, 5514, 5515, 5520, 5521, 5524, 5525, 5528, 5530, 5531, 
5532, 5533, 5534, 5536, 5537, 5538, 5539, 5540, 5541, 5545, 5546, 5547, 5548, 5553, 5555, 
5558, 5561, 5563, 5565, 5568, 5570, 5571, 5574, 5578, 5579, 5580, 5584, 5588, 5592, 5593, 
5594, 5596, 5599, 5601, 5602, 5604, 5606, 5607, 5610, 5273, 5276, 5279, 5282, 5284, 5286, 

5288, 5292, 5294, 5295, 5296, 5297, 5299, 5301, 5302, 5304, 5307, 5309, 5311, 5314, 5316, 
5317, 5318, 5323, 5324, 5327, 5329, 5331, 5333, 5335, 5336, 5338, 5340, 5342, 5347, 5349, 
5350, 5351, 5352, 5354, 5355, 5356, 5357, 5359, 5360, 5365, 5366, 5368, 5371, 5372, 5374, 
5375, 5376, 5377, 5379, 5381, 5384, 5385, 5387, 5390, 5393, 5395, 5396, 5399, 5400, 5401, 
5402, 5404, 5405, 5406, 5407, 5408, 5409, 5410, 5413, 5415, 5417, 5418, 5419, 5420, 5421, 
5422, 5427, 5428, 5429, 5432, 5434, 5436, 5439, 5442, 5445, 5450, 5453, 5458, 5460, 5465, 
5466, 5467, 5471, 5472, 5473, 5474, 5479, 5482, 5486, 5489, 5492, 5495, 5498, 5504, 5505, 
5509, 5512, 5516, 5518, 5519, 5522, 5526, 5527, 5529, 5535, 5542, 5543, 5544, 5549, 5551, 
5552, 5554, 5556, 5559, 5560, 5562, 5566, 5567, 5569, 5572, 5575, 5577, 5582, 5583, 5585, 
5587, 5589, 5591, 5595, 5597, 5603, 5605, 5608, 5612, 5613, 5614, 5618, 5619, 5622, 5625, 
5628, 5630, 5636, 5640, 5641, 5644, 5648, 5651, 5658, 5661, 5665, 5667, 5669, 5670, 5673, 
5675, 5677, 5680, 5682, 5683, 5684, 5685, 5686, 5688, 5691, 5692, 5694, 5695, 5698, 5699, 
5700, 5701, 5702, 5703, 5704, 5707, 5709, 5712, 5715, 5719, 5720, 5722, 5725, 5726, 5727, 
5728, 5730, 5733, 5734, 5736, 5739, 5743, 5744, 5746, 5747, 5748, 5750, 5751, 5752, 5754, 
5757, 5758, 5762, 5767, 5771, 5773, 5774, 5775, 5776, 5777, 5779, 5782, 5784, 5786, 5791, 
5792, 5793, 5796, 5797, 5800, 5802, 5805, 5807, 5810, 5812, 5814, 5818, 5819, 5820, 5823, 
5825, 5830, 5831, 5832, 5834, 5835, 5837, 5839, 5840, 5844, 5845, 5846, 5847, 5848, 5849, 
5850, 5852, 5853, 5855, 5857, 5859, 5860, 5866, 5867, 5869, 5872, 5873, 5876, 5880, 5882, 



48 



5885, 5886, 5889, 5892, 5894, 5896, 5900, 5904, 5906, 5909, 5910, 5915, 5918, 5924, 5926, 
5930, 5932, 5936, 5937, 5941, 5942, 5943, 5949, 5950, 5956, 5958, 5961, 5963, 5964, 5965, 
5967, 5968, 5969, 5970, 5972, 5974, 5977, 5978, 5980, 5981, 5984, 5987, 5989, 5990, 5993, 
5994, 5995, 5996, 5997, 6002, 6005, 6007, 6010, 6012, 6013, 6016, 6017, 6018, 6021, 6023, 
6024, 6026, 6030, 6034, 6036, 6037, 6039, 6043, 6045, 6046, 5615, 5617, 5620, 5623, 5626, 
5629, 5631, 5633, 5635, 5638, 5642, 5645, 5646, 5647, 5649, 5650, 5652, 5654, 5656, 5657, 
5659, 5662, 5663, 5666, 5668, 5671, 5674, 5676, 5678, 5681, 5687, 5689, 5693, 5696, 5705, 
5706, 5708, 5710, 5713, 5714, 5716, 5718, 5721, 5723, 5724, 5729, 5731, 5732, 5737, 5738, 
5740, 5742, 5745, 5753, 5755, 5756, 5759, 5761, 5763, 5764, 5765, 5766, 5768, 5769, 5770, 
5772, 5778, 5780, 5783, 5785, 5787, 5788, 5789, 5790, 5794, 5798, 5801, 5803, 5804, 5806, 
5808, 5809, 5813, 5815, 5816, 5817, 5821, 5824, 5826, 5827, 5828, 5829, 5833, 5836, 5838, 
5841, 5842, 5843, 5851, 5854, 5856, 5858, 5861, 5862, 5863, 5865, 5868, 5870, 5874, 5877, 
5879, 5881, 5883, 5887, 5888, 5890, 5891, 5893, 5897, 5899, 5901, 5903, 5905, 5907, 5908, 
5911, 5913, 5914, 5916, 5919, 5920, 5921, 5922, 5925, 5927, 5929, 5931, 5933, 5934, 5935, 
5938, 5939, 5944, 5945, 5946, 5947, 5948, 5951, 5952, 5953, 5954, 5955, 5957, 5959, 5960, 
5966, 5973, 5975, 5976, 5979, 5982, 5983, 5985, 5991, 5992, 5998, 5999, 6000, 6001, 6003, 
6004, 6006, 6008, 6011, 6014, 6019, 6022, 6025, 6028, 6029, 6031, 6032, 6033, 6035, 6038, 
6040, 6042, 6044, 6047, 6050, 6053, 6054, 6055, 6056, 6060, 6064, 6067, 6071, 6081, 6091, 
6092, 6095, 6097, 6098, 6101, 6104, 6107, 6108, 6109, 6110, 61 14, 61 15, 61 16, 61 17, 61 18, 
6121, 6122, 6125, 6127, 6128, 6134, 6136, 6139, 6140, 6141, 6142, 6143, 6146, 6156, 6161, 
6163, 6164, 6165, 6170, 6171, 6174, 6175, 6176, 6179, 6182, 6187, 6189, 6190, 6191, 6193, 
6195, 6196, 6197, 6201, 6203, 6206, 6209, 6210, 6212, 6213, 6214, 6215, 6219, 6220, 6221, 
6222, 6223, 6224, 6226, 6228, 6229, 6230, 6232, 6234, 6236, 6237, 6238, 6239, 6240, 6241, 
6243, 6244, 6245, 6246, 6250, 6251, 6253, 6254, 6255, 6258, 6260, 6265, 6267, 6268, 6272, 
6274, 6278, 6281, 6284, 6288, 6292, 6295, 6297, 6300, 6303, 6305, 6306, 6307, 6310, 6311, 
6315, 6318, 6319, 6320, 6323, 6324, 6327, 6328, 6329, 6331, 6333, 6335, 6336, 6339, 6344, 
6347, 6348, 6351, 6357, 6362, 6367, 6368, 6375, 6048, 6051, 6057, 6058, 6059, 6061, 6063, 
6065, 6068, 6069, 6070, 6072, 6073, 6074, 6075, 6076, 6077, 6078, 6079, 6080, 6082, 6083, 
6084, 6085, 6086, 6088, 6090, 6093, 6094, 6096, 6099, 6102, 6103, 6106, 6111, 6113, 6119, 
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6120, 6123, 6126, 6129, 6130, 6131, 6132, 6133, 6135, 6137, 6138, 6144, 6145, 6148, 6149, 
6150, 6151, 6152, 6154, 6155, 6158, 6159, 6160, 6162, 6166, 6172, 6173, 6177, 6178, 6181, 
6183, 6184, 6185, 6188, 6192, 6194, 6198, 6200, 6202, 6204, 6207, 6208, 6216, 6218, 6225, 
6227, 6231, 6233, 6235, 6242, 6247, 6248, 6249, 6252, 6256, 6259, 6261, 6263, 6264, 6269, 
6271, 6273, 6275, 6277, 6279, 6280, 6282, 6285, 6287, 6289, 6290, 6291, 6293, 6294, 6298, 
6302, 6308, 6312, 6314, 6316, 6317, 6322, 6325, 6330, 6332, 6334, 6337, 6338, 6340, 6342, 
6343, 6345, 6349, 6350, 6352, 6354, 6355, 6358, 6360, 6361, 6363, 6364, 6365, 6366, 6369, 
6370, 6371, 6372, 6373, 6374, 6376, 6377, 6380, 6383, 6384, 6389, 6391, 6393, 6395, 6396, 
6399, 6402, 6403, 6404, 6405, 6407, 6409, 6410, 6411, 6415, 6417, 6420, 6421, 6424, 6425, 
6428, 6429, 6432, 6435, 6436, 6378, 6381, 6385, 6386, 6387, 6388, 6390, 6392, 6398, 6400, 
6401, 6406, 6408, 6412, 6413, 6414, 6416, 6418, 6419, 6422, 6423, 6426, 6427, 6430, 6431, 
6433, 6437, 6439, 6442, 6448, 6451, 6454, 6458, 6462, 6469, 6473, 6478, 6480, 6483, 6486, 
6488, 6492, 6493, 6496, 6506, 6509, 6512, 6513, 6515, 6516, 6517, 6521, 6524, 6529, 6531, 
6533, 6534, 6541, 6542, 6543, 6544, 6545, 6546, 6547, 6548, 6553, 6554, 6557, 6559, 6566, 
6567, 6570, 6571, 6572, 6575, 6578, 6580, 6581, 6588, 6590, 6592, 6593, 6595, 6596, 6597, 
6601, 6603, 6605, 6606, 6615, 6616, 6617, 6620, 6622, 6623, 6625, 6629, 6632, 6635, 6637, 
6638, 6640, 6642, 6643, 6644, 6649, 6651, 6656, 6659, 6660, 6661, 6662, 6664, 6665, 6670, 
6671, 6673, 6677, 6678, 6684, 6685, 6687, 6691, 6693, 6695, 6697, 6701, 6703, 6704, 6706, 
6707, 6709, 6713, 6714, 6718, 6721, 6722, 6723, 6724, 6726, 6727, 6730, 6734, 6735, 6736, 
6737, 6738, 6739, 6741, 6742, 6745, 6749, 6753, 6757, 6760, 6761, 6764, 6767, 6768, 6769, 
6772, 6773, 6778, 6779, 6782, 6783, 6787, 6789, 6790, 6792, 6794, 6797, 6798, 6799, 6802, 
6808, 6811, 6813, 6816, 6818, 6820, 6830, 6832, 6833, 6836, 6839, 6843, 6845, 6848, 6849, 
6850, 6852, 6855, 6859, 6860, 6863, 6868, 6871, 6873, 6874, 6875, 6878, 6440, 6443, 6445, 
6446, 6447, 6449, 6452, 6455, 6457, 6459, 6461, 6463, 6465, 6466, 6467, 6468, 6470, 6472, 
6474, 6476, 6479, 6481, 6482, 6484, 6485, 6487, 6489, 6490, 6491, 6494, 6495, 6497, 6498, 
6499, 6500, 6501, 6502, 6503, 6504, 6505, 6508, 6510, 6511, 6514, 6518, 6519, 6520, 6522, 
6523, 6525, 6527, 6528, 6530, 6532, 6535, 6537, 6538, 6539, 6540, 6549, 6550, 6551, 6552, 
6555, 6558, 6560, 6562, 6563, 6564, 6565, 6568, 6569, 6573, 6576, 6579, 6582, 6583, 6584, 
6585, 6586, 6587, 6589, 6591, 6594, 6598, 6599, 6600, 6604, 6607, 6609, 661 1, 6612, 6613, 
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6614, 6618, 6624, 6627, 6628, 6630, 6631, 6633, 6634, 6636, 6639, 6641, 6645, 6646, 6647, 
6648, 6650, 6652, 6653, 6654, 6655, 6657, 6663, 6667, 6668, 6669, 6672, 6674, 6675, 6676, 
6679, 6680, 6681, 6682, 6683, 6686, 6689, 6690, 6694, 6698, 6699, 6700, 6702, 6705, 6708, 
6711, 6712, 6715, 6716, 6717, 6719, 6720, 6725, 6728, 6729, 6731, 6732, 6733, 6740, 6743, 
6747, 6748, 6750, 6751, 6752, 6754, 6755, 6756, 6759, 6762, 6765, 6766, 6770, 6774, 6775, 
6776, 6777, 6780, 6784, 6786, 6788, 6791, 6793, 6795, 6800, 6803, 6805, 6806, 6807, 6809, 
6812, 6814, 6815, 6817, 6819, 6821, 6822, 6823, 6824, 6825, 6826, 6827, 6828, 6829, 6831, 
6834, 6837, 6840, 6841, 6842, 6844, 6846, 6847, 6851, 6853, 6856, 6858, 6861, 6862, 6865, 
6866, 6867, 6869, 6877, 6879, 6880, 6883, 6884, 6885, 6889, 6890, 6891, 6894, 6895, 6897, 
6898, 6899, 6900, 6901, 6902, 6903, 6904, 6905, 6906, 6909, 6910, 691 1, 6912, 6913, 6914, 
6920, 6921, 6922, 6924, 6927, 6930, 6933, 6934, 6939, 6942, 6944, 6945, 6947, 6951, 6953, 
6957, 6959, 6960, 6967, 6971, 6975, 6979, 6985, 6990, 6996, 6998, 7000, 7001, 7006, 7007, 
7009, 7011, 7013, 7014, 7015, 7018, 7023, 7025, 7026, 7028, 7031, 7033, 7035, 7036, 7037, 
7038, 7040, 7042, 7044, 7050, 7052, 7053, 7057, 7058, 7059, 7060, 7062, 7064, 7065, 7068, 
7070, 7071, 7072, 7073, 7074, 7075, 7076, 7077, 7078, 7079, 7080, 7082, 6881, 6886, 6888, 
6892, 6907, 6908, 6915, 6917, 6918, 6919, 6923, 6925, 6928, 6931, 6932, 6935, 6937, 6938, 
6940, 6941, 6943, 6946, 6948, 6950, 6952, 6955, 6961, 6962, 6963, 6964, 6965, 6966, 6968, 
6969, 6970, 6973, 6974, 6976, 6978, 6980, 6981, 6982, 6983, 6984, 6986, 6987, 6989, 6991, 
6993, 6994, 6995, 6997, 6999, 7002, 7003, 7004, 7005, 7008, 7010, 7012, 7016, 7019, 7021, 
7022, 7024, 7027, 7029, 7032, 7034, 7039, 7041, 7043, 7045, 7046, 7047, 7048, 7049, 7051, 
7054, 7055, 7056, 7061, 7063, 7066, 7067, 7069, 7081, 7083, 7084, 7085, 7088, 7089, 7090, 
7091, 7097, 7098, 7100, 7103, 7104, 7107, 7108, 7109, 7110, 7112, 7113, 7114, 7117, 7121, 
7123, 7124, 7127, 7128, 7131, 7134, 7135, 7143, 7146, 7147, 7148, 7149, 7150, 7151, 7152, 
7155, 7159, 7160, 7164, 7165, 7166, 7169, 7171, 7172, 7176, 7177, 7178, 7181, 7182, 7183, 

7184, 7187, 7190, 7193, 7194, 7201, 7203, 7204, 7206, 7207, 7210, 7213, 7214, 7220, 7223, 
7224, 7226, 7228, 7230, 7231, 7233, 7235, 7236, 7237, 7086, 7092, 7093, 7095, 7096, 7099, 
7101, 7105, 7111, 7115, 7118, 7120, 7122, 7125, 7129, 7132, 7136, 7138, 7139, 7140, 7141, 
7142, 7145, 7153, 7156, 7157, 7158, 7161, 7163, 7167, 7168, 7170, 7173, 7175, 7179, 7180, 

7185, 7186, 7188, 7189, 7191, 7195, 7196, 7197, 7198, 7199, 7200, 7202, 7205, 7208, 7211, 



51 



7215, 7216, 7217, 7218, 7219, 7221, 7225, 7227, 7229, 7232, 7238, 7241, 7244, 7245, 7251, 
7252, 7255, 7256, 7259, 7260, 7263, 7269, 7273, 7274, 7277, 7280, 7283, 7286, 7287, 7288, 
7290, 7292, 7295, 7299, 7304, 7307, 7309, 7310, 7312, 7317, 7319, 7321, 7323, 7324, 7327, 
7330, 7332, 7334, 7335, 7337, 7340, 7343, 7344, 7346, 7349, 7352, 7353, 7354, 7357, 7361, 
7364, 7367, 7369, 7371, 7373, 7374, 7375, 7377, 7378, 7379, 7382, 7384, 7386, 7387, 7388, 
7390, 7392, 7397, 7400, 7404, 7408, 7411, 7413, 7415, 7417, 7419, 7420, 7423, 7424, 7425, 
7427, 7428, 7431, 7432, 7433, 7434, 7437, 7438, 7442, 7445, 7448, 7451, 7458, 7459, 7460, 
7465, 7466, 7470, 7471, 7474, 7475, 7476, 7477, 7480, 7481, 7485, 7486, 7487, 7490, 7491, 
7492, 7493, 7495, 7500, 7502, 7505, 7511, 7514, 7515, 7516, 7517, 7518, 7519, 7523, 7527, 
7529, 7531, 7533, 7538, 7540, 7543, 7545, 7546, 7548, 7549, 7550, 7552, 7553, 7557, 7558, 
7559, 7560, 7561, 7562, 7566, 7573, 7574, 7576, 7579, 7582, 7584, 7585, 7586, 7589, 7590, 
7591, 7592, 7593, 7239, 7242, 7246, 7248, 7249, 7253, 7257, 7261, 7265, 7266, 7267, 7268, 
7270, 7271, 7275, 7278, 7279, 7281, 7284, 7289, 7291, 7293, 7297, 7300, 7301, 7302, 7303, 
7305, 7306, 7311, 7313, 7315, 7316, 7318, 7320, 7322, 7325, 7328, 7329, 7333, 7336, 7338, 
7341, 7342, 7345, 7347, 7348, 7350, 7355, 7356, 7358, 7359, 7360, 7362, 7366, 7368, 7370, 
7372, 7376, 7380, 7383, 7385, 7389, 7391, 7393, 7395, 7398, 7402, 7403, 7405, 7407, 7409, 
7412, 7414, 7421, 7422, 7426, 7429, 7435, 7439, 7440, 7443, 7444, 7446, 7449, 7452, 7453, 
7454, 7455, 7456, 7457, 7461, 7463, 7464, 7467, 7469, 7472, 7473, 7478, 7482, 7484, 7488, 
7489, 7494, 7496, 7497, 7498, 7499, 7501, 7503, 7504, 7506, 7507, 7508, 7509, 7510, 7512, 
7520, 7522, 7524, 7525, 7526, 7528, 7530, 7532, 7534, 7535, 7536, 7537, 7539, 7541, 7542, 
7544, 7547, 7551, 7554, 7555, 7556, 7563, 7564, 7565, 7567, 7568, 7569, 7570, 7571, 7572, 
7575, 7577, 7580, 7583, 7587, 7594, 7595, 7598, 7601, 7604, 7607, 7608, 7610, 7611, 7612, 
7613, 7616, 7617, 7619, 7620, 7623, 7624, 7625, 7626, 7627, 7629, 7632, 7633, 7634, 7636, 
7639, 7640, 7641, 7642, 7643, 7644, 7645, 7646, 7647, 7650, 7651, 7653, 7655, 7656, 7658, 
7660, 7661, 7663, 7664, 7666, 7669, 7670, 7672, 7677, 7680, 7683, 7686, 7687, 7689, 7692, 
7693, 7694, 7699, 7702, 7703, 7704, 7708, 7710, 7713, 7714, 7716, 7718, 7723, 7596, 7735, 
7736, 7737, 7741, 7748, 7750, 7752, 7755, 7757, 7758, 7766, 7769, 7596, 7599, 7602, 7605, 
7606, 7609, 7614, 7615, 7618, 7621, 7628, 7630, 7635, 7637, 7648, 7654, 7657, 7659, 7662, 
7665, 7667, 7671, 7673, 7675, 7676, 7678, 7681, 7684, 7685, 7688, 7690, 7695, 7697, 7698, 
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7612, 7700, 7701, 7705, 7707, 7709, 771 1, 7712, 7720, 7721, 7722, 7724, 7725, 7726, 7727, 
7728, 7729, 7730, 7731, 7733, 7734, 7738, 7739, 7740, 7742, 7744, 7745, 7746, 7747, 7749, 
7751, 7753, 7754, 7756, 7759, 7642, 7760, 7761, 7762, 7763, 7764, 7765, 7768, 7770, 7774, 
7777, 7780, 7781, 7786, 7788, 7791, 7792, 7793, 7771, 7773, 7775, 7778, 7782, 7784, 7785, 
7787, 7789, 7790, 7794, 7795, 7798, 7800, 7801, 7804, 7806, 7807, 7809, 7810, 7811, 7814, 
7815, 7816, 7818, 7822, 7825, 7826, 7827, 7828, 7829, 7832, 7836, 7837, 7839, 7841, 7842, 
7845, 7849, 7851, 7852, 7855, 7856, 7861, 7862, 7863, 7864, 7867, 7868, 7869, 7870, 7871, 
7796, 7799, 7802, 7805, 7808, 7812, 7817, 7819, 7821, 7824, 7830, 7833, 7835, 7838, 7840, 
7843, 7846, 7848, 7850, 7853, 7857, 7858, 7859, 7860, 7865, 7872, 7876, 7878, 7880, 7882, 
7885, 7887, 7889, 7890, 7893, 7896, 7898, 7899, 7900, 7902, 7903, 7904, 7908, 791 1, 7914, 
7915, 7916, 7918, 7919, 7922, 7924, 7925, 7926, 7927, 7928, 7929, 7930, 7932, 7933, 7934, 
7938, 7940, 7945, 7948, 7873, 7875, 7877, 7879, 7881, 7883, 7886, 7888, 7891, 7894, 7897, 
7901, 7905, 7907, 7909, 7910, 7912, 7917, 7920, 7921, 7923, 7935, 7936, 7937, 7939, 7941, 
7943, 7944, 7946, 7949, 7952, 7958, 7962, 7963, 7966, 7970, 7974, 7976, 7983, 7985, 7987, 
7992, 7994, 7996, 7997, 7998, 8002, 8004, 8006, 8007, 8009, 8010, 801 1, 8015, 8018, 8020, 
8023, 8025, 8029, 8031, 8037, 8038, 8043, 8046, 8049, 8051, 8054, 8060, 8067, 8071, 8075, 
8078, 8080, 8082, 8086, 8088, 8090, 8093, 8095, 8096, 8099, 8103, 8108, 8111, 8112, 8114, 
8119, 8120, 8123, 8127, 8131, 8132, 8134, 8136, 8137, 8138, 8139, 8140, 8141, 8142, 8143, 
8149, 8150, 8154, 8157, 8158, 8159, 8162, 8165, 8166, 8167, 8168, 8169, 8170, 8171, 8172, 
8173, 8176, 7950, 7953, 7955, 7956, 7959, 7961, 7964, 7967, 7969, 7971, 7972, 7973, 7977, 
7979, 7980, 7981, 7982, 7984, 7986, 7988, 7990, 7991, 7995, 7999, 8000, 8001, 8003, 8005, 
8008, 8012, 8014, 8016, 8017, 8019, 8021, 8022, 8024, 8026, 8027, 8028, 8030, 8032, 8033, 
8034, 8035, 8039, 8040, 8041, 8042, 8044, 8047, 8050, 8052, 8055, 8056, 8057, 8058, 8059, 
8061, 8063, 8064, 8065, 8066, 8068, 8070, 8072, 8074, 8076, 8083, 8085, 8089, 8091, 8098, 
8100, 8102, 8104, 8105, 8106, 8107, 8109, 8115, 8117, 8118, 8122, 8124, 8125, 8126, 8128, 
8129, 8130, 8133, 8135, 8144, 8146, 8148, 8151, 8153, 8155, 8156, 8160, 8163, 8174, 8175, 
8177, 8180, 8182, 8185, 8187, 8188, 8189, 8192, 8193, 8195, 8196, 8198, 8204, 8206, 8208, 
8209, 8213, 8218, 8219, 8222, 8223, 8224, 8227, 8229, 8233, 8236, 8237, 8239, 8240, 8242, 
8245, 8252, 8256, 8259, 8262, 8264, 8268, 8269, 8270, 8273, 8274, 8275, 8278, 8279, 8283, 
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8286, 8287, 8291, 8293, 8294, 8295, 8298, 8300, 8301, 8302, 8303, 8304, 8306, 8307, 8310, 
8314, 8318, 8319, 8320, 8321, 8322, 8324, 8325, 8331, 8337, 8338, 8339, 8340, 8342, 8343, 
8344, 8347, 8351, 8352, 8353, 8355, 8359, 8364, 8367, 8372, 8373, 8374, 8377, 8380, 8382, 
8384, 8385, 8389, 8390, 8393, 8398, 8399, 8404, 8407, 8408, 8409, 8411, 8413, 8417, 8418, 
8419, 8420, 8422, 8423, 8426, 8427, 8428, 8430, 8431, 8433, 8178, 8181, 8183, 8186, 8190, 
8194, 8197, 8199, 8201, 8202, 8203, 8205, 8207, 8210, 8211, 8212, 8214, 8216, 8217, 8220, 
8221, 8225, 8230, 8232, 8234, 8238, 8241, 8243, 8246, 8248, 8249, 8250, 8253, 8255, 8257, 
8260, 8261, 8263, 8265, 8267, 8271, 8276, 8280, 8282, 8284, 8285, 8288, 8290, 8292, 8296, 
8297, 8299, 8305, 8308, 8309, 831 1, 8313, 8315, 8316, 8317, 8323, 8326, 8328, 8329, 8330, 
8332, 8333, 8334, 8335, 8336, 8341, 8345, 8346, 8349, 8350, 8354, 8356, 8358, 8360, 8362, 
8363, 8365, 8368, 8370, 8375, 8378, 8379, 8381, 8383, 8386, 8387, 8388, 8391, 8394, 8396, 
8397, 8400, 8401, 8402, 8403, 8405, 8406, 8410, 8412, 8414, 8415, 8421, 8424, 8429, 8432, 
8434, 8435, 8179, 8184, 8191, 8200, 8215, 8226, 8228, 8231, 8235, 8244, 8247, 8251, 8254, 
8258, 8266, 8272, 8277, 8281, 8289, 8312, 8327, 8348, 8357, 8361, 8366, 8369, 8371, 8376, 
8392, 8395, 8416, and SEQ ID NO:8425. 

A further preferred embodiment of the method comprises the use of blocker 
oligonucleotides. The use of such blocker oligonucleotides has been described by Yu et al., 
BioTechniques 23:714-720, 1997. Blocking probe oligonucleotides are hybridized to the 
bisulfite treated nucleic acid concurrently with the PCR primers. PCR amplification of the 
nucleic acid is terminated at the 5' position of the blocking probe, such that amplification of a 
nucleic acid is suppressed where the complementary sequence to the blocking probe is 
present. The probes may be designed to hybridize to the bisulfite treated nucleic acid in a 
methylation status specific manner. For example, for detection of methylated nucleic acids 
within a population of unmethylated nucleic acids, suppression of the amplification of nucleic 
acids which are unmethylated at the position in question would be carried out by the use of 
blocking probes comprising a 'CpA' or 'TpA' at the position in question, as opposed to a 
'CpG' if the suppression of amplification of methylated nucleic acids is desired. 

For PCR methods using blocker oligonucleotides, efficient disruption of polymerase- 
mediated amplification requires that blocker oligonucleotides not be elongated by the 
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polymerase. Preferably, this is achieved through the use of blockers that are 3'- 
deoxyoligonucleotides, or oligonucleotides derivitized at the 3' position with other than a 
"free" hydroxyl group. For example, 3'-0-acetyl oligonucleotides are representative of a 
preferred class of blocker molecule. 

Additionally, polymerase-mediated decomposition of the blocker oligonucleotides 
should be precluded. Preferably, such preclusion comprises either use of a polymerase 
lacking 5'-3' exonuclease activity, or use of modified blocker oligonucleotides having, for 
example, thioate bridges at the 5'-terminii thereof that render the blocker molecule nuclease- 
resistant. Particular applications may not require such 5' modifications of the blocker. For 
example, if the blocker- and primer-binding sites overlap, thereby precluding binding of the 
primer (e.g., with excess blocker), degradation of the blocker oligonucleotide will be 
substantially precluded. This is because the polymerase will not extend the primer toward, 
and through (in the 5 '-3' direction) the blocker— a process that normally results in 
degradation of the hybridized blocker oligonucleotide. 

A particularly preferred blocker/PCR embodiment, for purposes of the present 
invention and as implemented herein, comprises the use of peptide nucleic acid (PNA) 
oligomers as blocking oligonucleotides. Such PNA blocker oligomers are ideally suited, 
because they are neither decomposed nor extended by the polymerase. 

Preferably, therefore, the base sequence of said blocking oligonucleotides is required 
to comprise a sequence having a length of at least 9 nucleotides which hybridizes to a 
pretreated nucleic acid sequence according to one of SEQ ID NOS:304 to SEQ ID NO:535 
and sequences complementary thereto, wherein the base sequence of said oligonucleotides 
comprises at least one CpG, TpG or CpA dinucleotide. 

The fragments obtained by means of the amplification can carry a directly or indirectly 
detectable label. Preferred are labels in the form of fluorescence labels, radionuclides, or 
detachable molecule fragments having a typical mass which can be detected in a mass 
spectrometer. Where said labels are mass labels, it is preferred that the labeled amplificates 
have a single positive or negative net charge, allowing for better detectability in the mass 
spectrometer. The detection may be carried out and visualized by means of, e.g., matrix 



55 



assisted laser desorption/ionization mass spectrometry (MALDI) or using electron spray mass 
spectrometry (ESI). 

Matrix Assisted Laser Desorption/ionization Mass Spectrometry (MALDI-TOF) is a 
very efficient development for the analysis of biomolecules (Karas & Hillenkamp, Anal 
Chem., 60:2299-301, 1988). An analyte is embedded in a light-absorbing matrix. The matrix 
is evaporated by a short laser pulse thus transporting the analyte molecule into the vapour 
phase in an unfragmented manner. The analyte is ionized by collisions with matrix 
molecules. An applied voltage accelerates the ions into a field-free flight tube. Due to their 
different masses, the ions are accelerated at different rates. Smaller ions reach the detector 
sooner than bigger ones. MALDI-TOF spectrometry is well suited to the analysis of peptides 
and proteins. The analysis of nucleic acids is somewhat more difficult (Gut & Beck, Current 
Innovations and Future Trends, 1:147-57, 1995). The sensitivity with respect to nucleic acid 
analysis is approximately 100-times less than for peptides, and decreases disproportionally 
with increasing fragment size. Moreover, for nucleic acids having a multiply negatively 
charged backbone, the ionization process via the matrix is considerably less efficient. In 
MALDI-TOF spectrometry, the selection of the matrix plays an eminently important role. For 
desorption of peptides, several very efficient matrixes have been found which produce a very 
fine crystallisation. There are now several responsive matrixes for DNA, however, the 
difference in sensitivity between peptides and nucleic acids has not been reduced. This 
difference in sensitivity can be reduced, however, by chemically modifying the DNA in such 
a manner that it becomes more similar to a peptide. For example, phosphorothioate nucleic 
acids, in which the usual phosphates of the backbone are substituted with thiophosphates, can 
be converted into a charge-neutral DNA using simple alkylation chemistry (Gut & Beck, 
Nucleic Acids Res. 23: 1367-73, 1995). The coupling of a charge tag to this modified DNA 
results in an increase in MALDI-TOF sensitivity to the same level as that found for peptides. 
A further advantage of charge tagging is the increased stability of the analysis against 
impurities, which makes the detection of unmodified substrates considerably more difficult. 
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In the fourth step of the method, the amplificates obtained during the third step of the 
method are analysed in order to ascertain the methylation status of the CpG dinucleotides 
prior to the treatment. 

In embodiments where the amplificates were obtained by means of MSP 
amplification, the presence or absence of an amplificate is in itself indicative of the 
methylation state of the CpG positions covered by the primer, according to the base sequences 
of said primer. 

Amplificates obtained by means of both standard and methylation specific PCR may 
be further analyzed by means of hybridization-based methods such as, but not limited to, array 
technology and probe based technologies as well as by means of techniques such as 
sequencing and template directed extension. 

In one embodiment of the method, the amplificates synthesised in step three are 
subsequently hybridized to an array or a set of oligonucleotides and/or PNA probes. In this 
context, the hybridization takes place in the following manner: the set of probes used during 
the hybridization is preferably composed of at least 2 oligonucleotides or PNA-oligomers; in 
the process, the amplificates serve as probes which hybridize to oligonucleotides previously 
bonded to a solid phase; the non-hybridized fragments are subsequently removed; said 
oligonucleotides contain at least one base sequence having a length of at least 9 nucleotides 
which is reverse complementary or identical to a segment of the base sequences specified in 
the present Sequence Listing; and the segment comprises at least one CpG , TpG or CpA 
dinucleotide. 

In a preferred embodiment, said dinucleotide is present in the central third of the 
oligomer. For example, wherein the oligomer comprises one CpG dinucleotide, said 
dinucleotide is preferably the fifth to ninth nucleotide from the 5 '-end of a 13-mer. One 
oligonucleotide exists for the analysis of each CpG dinucleotide within the sequence 
according to SEQ ID NOs:l to SEQ ID NO 58, and the equivalent positions within SEQ ID 
NOS:304 to SEQ ID NO 535. Said oligonucleotides may also be present in the form of 
peptide nucleic acids. The non-hybridized amplificates are then removed.The hybridized 
amplificates are then detected. In this context, it is preferred that labels attached to the 
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amplificates are identifiable at each position of the solid phase at which an oligonucleotide 
sequence is located. 

In yet a fiirther embodiment of the method, the genomic methylation status of the CpG 
positions may be ascertained by means of oligonucleotide probes that are hybridised to the 
bisulfite treated DNA concurrently with the PCR amplification primers (wherein said primers 
may either be methylation specific or standard). 

A particularly preferred embodiment of this method is the use of fluorescence-based 
Real Time Quantitative PCR (Heid et al., Genome Res. 6:986-994, 1996; also see United 
States Patent No. 6,331,393) employing a dual-labeled fluorescent oligonucleotide probe 
(TaqMan™ PCR, using an ABI Prism 7700 Sequence Detection System, Perkin Elmer 
Applied Biosystems, Foster City, California). The TaqMan™ PCR reaction employs the use 
of a nonextendible interrogating oligonucleotide, called a TaqMan™ probe, which, in 
preferred imbodiments, is designed to hybridize to a GpC-rich sequence located between the 
forward and reverse amplification primers. The TaqMan™ probe further comprises a 
fluorescent "reporter moiety" and a "quencher moiety" covalently bound to linker moieties 
(e.g., phosphoramidites) attached to the nucleotides of the TaqMan™ oligonucleotide. For 
analysis of methylation within nucleic acids subsequent to bisulfite treatment, it is required 
that the probe be methylation specific, as described in United States Patent No. 6,331,393, 
(hereby incorporated by reference in its entirety) also known as the MethylLight™ assay. 
Variations on the TaqMan™ detection methodology that are also suitable for use with the 
described invention include the use of dual-probe technology (Lightcycler™) or fluorescent 
amplification primers (Sunrise™ technology). Both these techniques may be adapted in a 
manner suitable for use with bisulfite treated DNA, and moreover for methylation analysis 
within CpG dinucleotides. 

A further suitable method for the use of probe oligonucleotides for the assessment of 
methylation by analysis of bisulfite treated nucleic acids In a further preferred embodiment of 
the method, the fifth step of the method comprises the use of template-directed 
oligonucleotide extension, such as MS-SNuPE as described by Gonzalgo & Jones, Nucleic 
Acids Res. 25:2529-2531, 1997. 
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In yet a further embodiment of the method, the fifth step of the method comprises 
sequencing and subsequent sequence analysis of the amplificate generated in the third step of 
the method (Sanger F., et al., Proc Natl AcadSci USA 74:5463-5467, 1977). 

Best mode 

In the most preferred embodiment of the method the nucleic acids according to SEQ 
ID NO: 1 to SEQ ID NO 58 are isolated and treated according to the first three steps of the 
method outlined above, namely: 

a) obtaining, from a subject, a biological sample having subject genomic DNA; 

b) extracting or otherwise isolating the genomic DNA; 

c) treating the genomic DNA of b), or a fragment thereof, with one or more 
reagents to convert cytosine bases that are unmethylated in the 5-position thereof to uracil or 
to another base that is detectably dissimilar to cytosine in terms of hybridization properties; 
and wherein 

d) amplifying subsequent to treatment in c) is carried out in a methylation specific 
manner, namely by use of methylation specific primers or blocking oligonucleotides, and 
further wherein 

e) detecting of the amplificates is carried out by means of a real-time detection 
probes, as described above. 

Wherein the subsequent amplification of c) is carried out by means of methylation 
specific primers, as described above, said methylation specific primers comprise a sequence 
having a length of at least 9 nucleotides which hybridizes to a pretreated nucleic acid 
sequence according to one of SEQ ID NOs:304 to SEQ ID NO:535 and sequences 
complementary thereto, wherein the base sequence of said oligomers comprises at least one 
CpG dinucleotide. In a further preferred embodiment of the method the MSP primers are 
selected from the group consisting SEQ ID NOS:l 160, 1163, 1166, 1169, 1171, 1172, 1173, 
1174, 1175, 1178, 1179, 1183, 1184, 1161, 1164, 1167, 1168, 1176, 1180, 1182, 1185, 1186, 
1190, 1191, 1192, 1195, 1196, 1199, 1200, 1203, 1205, 1206, 1208, 1209, 1211, 1213, 1214, 
1216, 1219, 1221, 1223, 1225, 1230, 1234, 1240, 1241, 1242, 1245, 1247, 1249, 1252, 1257, 
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1258, 1260, 1264, 1265, 1266, 1267, 1271, 
1288, 1289, 1293, 1294, 1295, 1296, 1299, 
1323, 1324, 1327, 1329, 1331, 1333, 1336, 
1361, 1366, 1367, 1371, 1374, 1375, 1376, 
1394, 1398, 1402, 1405, 1408, 1413, 1416, 
1437, 1440, 1442, 1444, 1446, 1447, 1449, 
1468, 1471, 1473, 1474, 1479, 1480, 1481, 
1506, 1508, 1510, 1513, 1515, 1519, 1522, 
1535, 1536, 1539, 1540, 1542, 1544, 1548, 
1569, 1572, 1573, 1576, 1187, 1189, 1193, 
1215, 1217, 1220, 1222, 1224, 1226, 1227, 
1243, 1246, 1248, 1250, 1251, 1253, 1254, 
1276, 1278, 1283, 1285, 1286, 1290, 1291, 
1313, 1314, 1315, 1316, 1317, 1318, 1319, 
1344, 1346, 1347, 1349, 1351, 1352, 1354, 
1372, 1377, 1378, 1380, 1382, 1387, 1388, 
1404, 1406, 1409, 1410, 1412, 1414, 1415, 
1433, 1438, 1441, 1443, 1445, 1448, 1450, 
1475, 1477, 1484, 1485, 1486, 1487, 1489, 
1504, 1507, 1509, 1511, 1512, 1514, 1516, 
1546, 1547, 1549, 1557, 1561, 1562, 1563, 
1583, 1587, 1588, 1592, 1594, 1595, 1596, 
1618, 1624, 1626, 1627, 1628, 1629, 1630, 
1653, 1654, 1657, 1660, 1665, 1666, 1668, 
1706, 1709, 1712, 1713, 1715, 1716, 1720, 
1753, 1756, 1759, 1761, 1764, 1765, 1766, 
1788, 1790, 1792, 1794, 1796, 1797, 1798, 
1824, 1827, 1828, 1829, 1830, 1832, 1833, 
1858, 1861, 1863, 1864, 1867, 1870, 1871, 



1273, 1274, 1275, 1277, 1280, 1281, 1282, 1287, 
1301, 1304, 1306, 1308, 1310, 1312, 1320, 1321, 
1339, 1340, 1341, 1348, 1350, 1353, 1357, 1359, 
1379, 1381, 1384, 1385, 1386, 1389, 1390, 1393, 
1419, 1420, 1422, 1423, 1429, 1431, 1435, 1436, 
1451, 1454, 1456, 1459, 1460, 1461, 1464, 1466, 
1482, 1483, 1488, 1490, 1493, 1494, 1495, 1505, 
1523, 1524, 1526, 1527, 1528, 1531, 1532, 1533, 
1551, 1553, 1554, 1555, 1558, 1559, 1564, 1567, 
1194, 1197, 1198, 1201, 1204, 1207, 1210, 1212, 
1228, 1229, 1231, 1232, 1233, 1235, 1237, 1239, 
1255, 1256, 1259, 1261, 1263, 1268, 1270, 1272, 
1292, 1297, 1298, 1300, 1302, 1305, 1309, 1311, 
1322, 1325, 1330, 1332, 1334, 1335, 1337, 1342, 
1356, 1358, 1360, 1362, 1364, 1365, 1368, 1370, 
1391, 1395, 1396, 1397, 1399, 1400, 1401, 1403, 
1417, 1421, 1424, 1426, 1427, 1428, 1430, 1432, 
1455, 1457, 1462, 1463, 1465, 1467, 1469, 1472, 
1491, 1496, 1497, 1498, 1499, 1500, 1501, 1502, 
1518, 1521, 1525, 1529, 1537, 1538, 1541, 1543, 
1566, 1568, 1570, 1571, 1574, 1575, 1577, 1580, 
1603, 1604, 1605, 1607, 1608, 1609, 1611, 1612, 
1632, 1633, 1635, 1638, 1643, 1644, 1645, 1649, 
1671, 1676, 1681, 1686, 1693, 1702, 1703, 1704, 
1729, 1730, 1734, 1735, 1736, 1740, 1743, 1745, 
1769, 1771, 1772, 1776, 1779, 1780, 1783, 1787, 
1801, 1803, 1806, 1812, 1816, 1818, 1819, 1820, 
1839, 1841, 1842, 1844, 1845, 1848, 1853, 1854, 
1874, 1878, 1881, 1883, 1885, 1886, 1887, 1892, 
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1895, 1899, 1902, 1906, 1911, 1919, 1922, 1926, 1927, 1928, 1929, 1931, 1932, 1934, 1938, 
1941, 1946, 1947, 1948, 1950, 1951, 1953, 1956, 1957, 1958, 1964, 1965, 1967, 1971, 1979, 
1578, 1581, 1584, 1586, 1589, , 1949, 1952, 1954, 1955, 1959, 1960, 1961, 1962, 1963, 
1966, 1968, 1969, 1970, 1972, 1973, 1974, 1975, 1976, 1977, 1978, 1980, 1982, 1988, 1989, 
1992, 1996, 1997, 1998, 2001, 2002, 2005, 2006, 2009, 2011, 2013, 2014, 2015, 2016, 2021, 
1983, 1985, 1986, 1987, 1990, 1993, 1994, 1995, 1999, 2004, 2007, 2008, 2010, 2012, 2018, 
2019, 2020, 2022, 2023, 2024, 2028, 2032, 2033, 2042, 2045, 2046, 2049, 2052, 2053, 2057, 
2058, 2061, 2064, 2065, 2067, 2068, 2070, 2073, 2074, 2077, 2078, 2079, 2080, 2082, 2083, 
2088, 2090, 2091, 2092, 2093, 2098, 2025, 2027, 2029, 2031, 2034, 2036, 2037, 2038, 2039, 
2041, 2043, 2047, 2048, 2050, 2054, 2055, 2056, 2059, 2062, 2063, 2066, 2069, 2071, 2075, 
2081, 2084, 2085, 2086, 2087, 2089, 2094, 2095, 2096, 2097, 2099, 2102, 2104, 2107, 2110, 
2111, 2112, 21 13, 21 14, 2115, 2118, 21 19, 2121, 2122, 2123, 2124, 2126, 2128, 2132, 2133, 
2134, 2143, 2147, 2148, 2149, 2151, 2155, 2100, 2105, 2108, 21 16, 2125, 2127, 2129, 2130, 
2131, 2135, 2136, 2137, 2138, 2139, 2140, 2141, 2142, 2144, 2146, 2150, 2152, 2153, 2154, 
2156, 2157, 2160, 2161, 2168, 2169, 2171, 2172, 2173, 2179, 2184, 2186, 2191, 2193, 2196, 
2200, 2201, 2202, 2206, 2207, 2208, 2210, 2211, 2214, 2216, 2220, 2223, 2224, 2225, 2226, 
2228, 2230, 2231, 2232, 2234, 2235, 2236, 2237, 2240, 2241, 2243, 2249, 2250, 2251, 2252, 
2254, 2259, 2261, 2262, 2263, 2264, 2265, 2266, 2269, 2271, 2272, 2273, 2274, 2275, 2276, 
2277, 2280, 2281, 2283, 2286, 2289, 2291, 2296, 2299, 2300, 2303, 2306, 2307, 2309, 2312, 
2314, 2322, 2323, 2324, 2325, 2326, 2327, 2333, 2158, 2162, 2164, 2165, 2166, 2167, 2170, 
2174, 2176, 2177, 2178, 2180, 2181, 2182, 2183, 2185, 2187, 2189, 2190, 2192, 2194, 2195, 
2197, 2198, 2199, 2203, 2205, 2209, 2212, 2215, 2217, 2218, 2219, 2221, 2227, 2229, 2233, 
2238, 2242, 2244, 2245, 2246, 2247, 2248, 2255, 2257, 2258, 2260, 2267, 2270, 2278, 2282, 
2284, 2287, 2290, 2292, 2294, 2295, 2297, 2301, 2304, 2308, 2310, 2313, 2316, 2317, 2318, 
2319, 2320, 2321, 2328, 2329, 2330, 2331, 2332, 2334, 2335, 2339, 2340, 2341, 2343, 2344, 
2347, 2348, 2349, 2350, 2353, 2354, 2357, 2361, 2362, 2363, 2364, 2369, 2370, 2371, 2372, 

2375, 2377, 2380, 2336, 2338, 2342, 2345, 2351, 2355, 2358, 2360, 2365, 2367, 2368, 2373, 

2376, 2378, 2379, 2382, 2386, 2390, 2391, 2394, 2400, 2402, 2404, 2408, 241 1, 2412, 2415, 
2417, 2419, 2423, 2425, 2428, 2435, 2436, 2440, 2443, 2449, 2453, 2454, 2456, 2457, 2458, 
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2462, 2463, 2464, 2468, 2469, 2475, 2478, 2481, 2488, 2489, 2490, 2491, 2492, 2495, 2497, 
2511, 2512, 2514, 2517, 2518, 2531, 2532, 2533, 2534, 2535, 2537, 2541, 2542, 2546, 2550, 
2554, 2558, 2559, 2383, 2385, 2387, 2389, 2392, 2393, 2395, 2396, 2397, 2398, 2399, 2401, 
2403, 2405, 2407, 2409, 2413, 2414, 2416, 2418, 2420, 2421, 2422, 2424, 2426, 2429, 2431, 
2432, 2433, 2434, 2437, 2438, 2439, 2441, 2442, 2444, 2445, 2446, 2447, 2448, 2450, 2452, 
2455, 2459, 2460, 2461, 2466, 2467, 2470, 2472, 2473, 2474, 2476, 2479, 2480, 2482, 2483, 
2484, 2485, 2486, 2487, 2493, 2494, 2496, 2498, 2499, 2500, 2501, 2502, 2503, 2504, 2505, 
2506, 2507, 2508, 2509, 2510, 2513, 2515, 2516, 2519, 2520, 2521, 2522, 2523, 2525, 2526, 
2527, 2528, 2530, 2536, 2538, 2540, 2543, 2544, 2545, 2547, 2548, 2549, 2551, 2553, 2555, 
2556, 2557, 2560, 2561, 2564, 2567, 2569, 2573, 2574, 2579, 2581, 2583, 2586, 2588, 2590, 
2592, 2596, 2599, 2600, 2602, 2604, 2609, 2611, 2612, 2615, 2617, 2618, 2619, 2622, 2624, 

2630, 2632, 2633, 2636, 2640, 2641, 2642, 2644, 2648, 2651, 2654, 2655, 2656, 2658, 2660, 
2665, 2667, 2673, 2680, 2685, 2689, 2692, 2695, 2697, 2701, 2704, 2707, 2709, 2710, 271 1, 
2712, 2714, 2715, 2716, 2719, 2720, 2721, 2724, 2725, 2727, 2728, 2729, 2730, 2734, 2735, 
2736, 2737, 2738, 2742, 2745, 2748, 2749, 2751, 2752, 2755, 2757, 2759, 2762, 2766, 2770, 

2772, 2776, 2777, 2779, 2783, 2784, 2785, 2789, 2790, 2792, 2799, 2800, 2802, 2804, 2806, 
2807, 2810, 281 1, 2815, 2818, 2819, 2822, 2823, 2827, 2829, 2833, 2835, 2838, 2841, 2842, 
2845, 2846, 2847, 2850, 2853, 2856, 2858, 2861, 2864, 2866, 2871, 2872, 2873, 2875, 2876, 
2879, 2880, 2884, 2885, 2886, 2888, 2890, 2892, 2893, 2895, 2896, 2900, 2901, 2904, 2907, 
2910, 2913, 2915, 2917, 2920, 2921, 2922, 2923, 2924, 2926, 2928, 2930, 2936, 2938, 2940, 
2943, 2945, 2946, 2947, 2948, 2949, 2950, 2951, 2952, 2953, 2956, 2957, 2958, 2959, 2562, 
2565, 2568, 2570, 2572, 2575, 2577, 2580, 2582, 2584, 2587, 2589, 2591, 2593, 2594, 2595, 
2597, 2601, 2603, 2605, 2607, 2608, 2610, 2613, 2620, 2623, 2625, 2626, 2627, 2628, 2629, 

2631, 2634, 2637, 2638, 2639, 2643, 2645, 2647, 2649, 2652, 2657, 2659, 2661, 2662, 2663, 
2664, 2666, 2668, 2669, 2670, 2672, 2674, 2676, 2677, 2681, 2683, 2684, 2686, 2688, 2690, 
2693, 2694, 2696, 2698, 2699, 2700, 2702, 2705, 2708, 2713, 2717, 2722, 2726, 2731, 2733, 
2739, 2741, 2743, 2744, 2746, 2747, 2750, 2753, 2758, 2760, 2763, 2765, 2767, 2769, 2771, 

2773, 2774, 2775, 2780, 2781, 2782, 2786, 2788, 2791, 2793, 2795, 2796, 2797, 2798, 2801, 
2803, 2805, 2808, 2812, 2813, 2814, 2816, 2817, 2820, 2821, 2824, 2825, 2826, 2828, 2830, 
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2832, 2834, 2836, 2839, 2840, 2843, 2848, 2851, 2854, 2855, 2859, 2860, 2863, 2865, 2867, 
2869, 2877, 2881, 2883, 2887, 2889, 2894, 2897, 2899, 2902, 2905, 2908, 2909, 291 1, 2914, 
2916, 2918, 2925, 2927, 2929, 2931, 2932, 2933, 2934, 2935, 2937, 2939, 2942, 2944, 2954, 
2955, 2960, 2962, 2968, 2963, 2965, 2966, 2967, 2969, 2971, 2972, 2973, 2974, 2975, 2977, 
2982, 2983, 2984, 2985, 2988, 2998, 3002, 3006, 3009, 3015, 3019, 3022, 3023, 3025, 3028, 
3030, 3031, 2978, 2980, 2981, 2986, 2987, 2989, 2991, 2992, 2993, 2995, 2996, 2997, 2999, 
3000, 3001, 3003, 3004, 3005, 3007, 3010, 3011, 3012, 3013, 3016, 3017, 3018, 3020, 3024, 
3026, 3029, 3032, 3033, 3034, 3035, 3038, 3041, 3043, 3051, 3052, 3056, 3060, 3063, 3068, 
3069, 3070, 3073, 3075, 3076, 3078, 3081, 3082, 3085, 3089, 3090, 3093, 3095, 3099, 3101, 
3108, 3113, 3115, 3116, 3117, 3120, 3124, 3126, 3129, 3132, 3136, 3137, 3139, 3141, 3145, 
3149, 3153, 3154, 3157, 3158, 3163, 3165, 3168, 3172, 3173, 3179, 3180, 3182, 3183, 3185, 
3191, 3199, 3202, 3205, 3207, 3209, 3211, 3216, 3217, 3218, 3221, 3223, 3226, 3227, 3228, 
3229, 3230, 3232, 3236, 3237, 3238, 3239, 3240, 3241, 3242, 3245, 3249, 3250, 3251, 3253, 
3255, 3258, 3260, 3262, 3263, 3265, 3267, 3268, 3269, 3271, 3274, 3277, 3278, 3279, 3281, 
3282, 3036, 3039, 3044, 3046, 3047, 3048, 3049, 3053, 3055, 3057, 3059, 3061, 3064, 3065, 
3066, 3067, 3071, 3072, 3074, 3077, 3079, 3080, 3084, 3086, 3087, 3088, 3092, 3094, 3096, 
3098, 3100, 3102, 3104, 3105, 3107, 3109, 3110, 3111, 3112, 3114, 3118, 3119, 3121, 3123, 
3125, 3127, 3128, 3130, 3131, 3133, 3135, 3138, 3140, 3142, 3144, 3146, 3147, 3148, 3150, 
3151, 3152, 3155, 3156, 3159, 3160, 3161, 3162, 3164, 3166, 3167, 3169, 3170, 3171, 3174, 
3175, 3176, 3177, 3178, 3181, 3184, 3186, 3188, 3189, 3190, 3192, 3194, 3196, 3198, 3201, 
3203, 3206, 3208, 3210, 3212, 3214, 3215, 3219, 3220, 3222, 3224, 3231, 3233, 3234, 3235, 
3243, 3246, 3248, 3252, 3254, 3256, 3257, 3259, 3261, 3264, 3266, 3272, 3275, 3283, 3287, 
3288, 3291, 3292, 3293, 3294, 3296, 3297, 3298, 3299, 3302, 3303, 3304, 3307, 3310, 3314, 
3316, 3319, 3320, 3323, 3324, 3326, 3327, 3330, 3331, 3335, 3338, 3339, 3340, 3341, 3346, 
3348, 3351, 3352, 3355, 3359, 3364, 3366, 3369, 3371, 3373, 3374, 3379, 3382, 3383, 3386, 
3390, 3391, 3392, 3394, 3395, 3399, 3401, 3402, 3404, 3405, 3409, 3284, 3286, 3289, 3295, 
3300, 3305, 3306, 3308, 3309, 331 1, 3312, 3315, 3318, 3321, 3328, 3333, 3336, 3343, 3344, 
3345, 3347, 3349, 3353, 3356, 3358, 3360, 3362, 3363, 3367, 3370, 3372, 3375, 3377, 3378, 
3380, 3384, 3387, 3389, 3393, 3396, 3397, 3400, 3403, 3406, 3407, 3408, 3410, 3412, 3418, 
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3419, 3420, 3423, 3424, 3425, 3427, 3428, 3429, 3432, 3433, 3434, 3437, 3438, 3440, 3445, 
3447, 3451, 3454, 3455, 3456, 3457, 3459, 3462, 3465, 3466, 3468, 3469, 3470, 3471, 3474, 
3477, 3479, 3481, 3482, 3483, 3485, 3486, 3487, 3488, 3490, 3491, 3492, 3498, 3500, 3501, 
3502, 3413, 3415, 3416, 3417, 3421, 3422, 3426, 3431, 3435, 3436, 3441, 3443, 3444, 3448, 
3449, 3450, 3452, 3458, 3460, 3463, 3467, 3472, 3475, 3476, 3478, 3480, 3489, 3493, 3495, 
3496, 3497, 3499, 3503, 3505, 3509, 3514, 3517, 3521, 3522, 3523, 3525, 3527, 3531, 3532, 
3533, 3534, 3535, 3536, 3538, 3539, 3543, 3545, 3547, 3549, 3553, 3556, 3557, 3558, 3559, 
3560, 3562, 3563, 3564, 3567, 3571, 3572, 3575, 3578, 3582, 3584, 3585, 3590, 3600, 3603, 
3606, 3610, 3612, 3616, 3619, 3620, 3626, 3628, 3506, 3508, 3510, 3512, 3513, 3515, 3518, 
3519, 3520, 3524, 3526, 3528, 3530, 3540, 3542, 3544, 3546, 3550, 3552, 3554, 3561, 3565, 
3566, 3568, 3570, 3573, 3574, 3576, 3579, 3581, 3583, 3586, 3588, 3589, 3591, 3593, 3594, 
3595, 3596, 3598, 3599, 3601, 3602, 3604, 3605, 3607, 3608, 3609, 361 1, 3613, 3615, 3617, 
3621, 3623, 3624, 3625, 3629, 3632, 3634, 3639, 3640, 3643, 3646, 3649, 3654, 3658, 3659, 
3660, 3662, 3665, 3666, 3668, 3669, 3671, 3673, 3679, 3681, 3684, 3689, 3692, 3694, 3695, 
3696, 3697, 3698, 3699, 3700, 3702, 3703, 3705, 3706, 3708, 3709, 3712, 3715, 3719, 3720, 
3721, 3722, 3724, 3725, 3729, 3730, 3733, 3737, 3739, 3740, 3741, 3746, 3749, 3753, 3757, 
3758, 3761, 3762, 3764, 3765, 3766, 3767, 3768, 3771, 3772, 3777, 3781, 3782, 3783, 3784, 
3786, 3787, 3790, 3795, 3798, 3799, 3801, 3804, 3807, 3808, 3809, 3810, 3816, 3818, 3819, 
3821, 3822, 3823, 3825, 3827, 3828, 3831, 3832, 3836, 3843, 3845, 3846, 3850, 3855, 3857, 
3862, 3863, 3864, 3865, 3867, 3868, 3869, 3871, 3872, 3873, 3874, 3876, 3880, 3881, 3884, 
3887, 3892, 3894, 3897, 3900, 3901, 3902, 3907, 3912, 3914, 3918, 3921, 3924, 3926, 3927, 
3928, 3932, 3630, 3635, 3637, 3641, 3644, 3645, 3647, 3650, 3652, 3653, 3655, 3657, 3661, 
3663, 3664, 3667, 3670, 3672, 3674, 3676, 3678, 3680, 3682, 3685, 3687, 3688, 3690, 3693, 
3701, 3704, 3707, 3710, 3713, 3714, 3716, 3717, 3718, 3726, 3728, 3731, 3734, 3735, 3736, 
3738, 3742, 3743, 3744, 3745, 3747, 3748, 3750, 3751, 3752, 3754, 3755, 3759, 3760, 3769, 
3773, 3775, 3776, 3778, 3779, 3780, 3785, 3788, 3789, 3792, 3793, 3794, 3797, 3800, 3802, 
3805, 3811, 3812, 3813, 3814, 3815, 3817, 3820, 3824, 3826, 3829, 3830, 3833, 3835, 3837, 
3838, 3839, 3840, 3841, 3842, 3847, 3848, 3849, 3851, 3853, 3854, 3858, 3859, 3860, 3861, 
3866, 3870, 3875, 3877, 3878, 3879, 3882, 3885, 3886, 3889, 3890, 3891, 3893, 3895, 3898, 
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3903, 3905, 3908, 3910, 3913, 3915, 3916, 3917, 3919, 3920, 3922, 3925, 3929, 3930, 3931, 
3933, 3934, 3938, 3939, 3941, 3942, 3946, 3947, 3953, 3954, 3956, 3959, 3963, 3964, 3965, 
3967, 3968, 3969, 3970, 3973, 3977, 3978, 3979, 3980, 3935, 3937, 3943, 3945, 3948, 3949, 
3950, 3951, 3952, 3955, 3957, 3960, 3961, 3962, 3966, 3971, 3972, 3974, 3976, 3981, 3982, 
3983, 3984, 3985, 3988, 3991, 3992, 3995, 3998, 4001, 4002, 4004, 4010, 4013, 4015, 4018, 

4022, 4025, 4027, 4029, 4030, 4031, 4035, 4036, 4038, 4040, 4045, 4046, 4048, 4049, 4050, 
4052, 4053, 4056, 4061, 4064, 4067, 4068, 4070, 4071, 4074, 4076, 4077, 4080, 4081, 4082, 
4083, 4084, 4088, 4091, 4092, 4093, 4094, 4097, 4098, 4102, 4104, 4111, 4114, 4117, 4118, 
4122, 4125, 4128, 4132, 4133, 4134, 4136, 4140, 4143, 4144, 4147, 4148, 4150, 4151, 4157, 
4158, 4159, 4161, 4166, 4167, 4169, 4171, 4174, 4178, 4179, 4183, 4187, 4189, 4190, 4192, 
4195, 4196, 4197, 4199, 4204, 4205, 4206, 421 1, 4217, 4218, 4221, 4222, 4223, 4226, 4229, 
4230, 4231, 4235, 4236, 4240, 4241, 4244, 4245, 4249, 4252, 4253, 4254, 4256, 3986, 3989, 
3993, 3996, 3999, 4003, 4005, 4007, 4008, 4009, 401 1, 4014, 4016, 4017, 4019, 4020, 4021, 

4023, 4026, 4032, 4033, 4037, 4041, 4043, 4044, 4047, 4054, 4057, 4059, 4062, 4063, 4065, 
4066, 4069, 4072, 4073, 4075, 4078, 4085, 4086, 4087, 4090, 4096, 4099, 4100, 4103, 4106, 
4107, 4108, 4109, 41 10, 41 12, 4113, 4115, 41 19, 4120, 4121, 4123, 4126, 4127, 4129, 4130, 
4131, 4135, 4137, 4139, 4142, 4146, 4149, 4152, 4154, 4155, 4160, 4163, 4164, 4165, 4168, 
4170, 4172, 4175, 4177, 4180, 4182, 4184, 4186, 4188, 4193, 4194, 4200, 4202, 4203, 4207, 
4209, 4212, 4214, 4215, 4216, 4219, 4224, 4227, 4232, 4234, 4237, 4239, 4242, 4243, 4246, 
4247, 4250, 4255, 4257, 4258, 4259, 4260, 4263, 4266, 4270, 4272, 4274, 4275, 4276, 4279, 
4282, 4285, 4286, 4287, 4289, 4291, 4294, 4297, 4301, 4307, 4311, 4314, 4315, 4317, 4320, 
4322, 4325, 4326, 4328, 4329, 4330, 4331, 4332, 4337, 4338, 4341, 4343, 4349, 4353, 4356, 
4360, 4361, 4364, 4366, 4370, 4374, 4379, 4380, 4383, 4384, 4387, 4389, 4390, 4393, 4395, 
4400, 4401, 4405, 4408, 4412, 4416, 4418, 4424, 4425, 4430, 4432, 4433, 4438, 4440, 4444, 
4445, 4446, 4448, 4449, 4452, 4453, 4454, 4455, 4458, 4460, 4461, 4463, 4464, 4470, 4471, 
4472, 4476, 4478, 4479, 4480, 4481, 4484, 4487, 4488, 4489, 4490, 4493, 4495, 4499, 4501, 
4502, 4504, 4505, 4507, 4508, 4513, 4516, 4521, 4522, 4528, 4529, 4530, 4534, 4537, 4539, 
4542, 4544, 4551, 4552, 4555, 4558, 4559, 4560, 4261, 4264, 4267, 4269, 4271, 4273, 4277, 
4278, 4280, 4281, 4283, 4288, 4292, 4295, 4296, 4298, 4299, 4300, 4302, 4304, 4305, 4306, 
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4308, 4310, 4312, 4313, 4316, 4318, 4319, 4327, 4333, 4335, 4339, 4342, 4344, 4346, 4347, 
4348, 4350, 4352, 4355, 4357, 4359, 4362, 4365, 4367, 4369, 4371, 4372, 4375, 4377, 4378, 
4381, 4382, 4385, 4388, 4391, 4394, 4396, 4397, 4398, 4399, 4402, 4403, 4404, 4406, 4409, 
441 1, 4413, 4415, 4417, 4419, 4421, 4422, 4423, 4426, 4427, 4428, 4429, 4431, 4434, 4435, 
4436, 4439, 4441, 4443, 4447, 4450, 4451, 4456, 4457, 4459, 4462, 4465, 4466, 4467, 4468, 
4469, 4473, 4475, 4482, 4483, 4485, 4486, 4491, 4492, 4494, 4496, 4497, 4500, 4503, 4506, 
4509, 4510, 4511, 4512, 4514, 4515, 4517, 4518, 4519, 4520, 4523, 4525, 4527, 4531, 4532, 
4533, 4535, 4536, 4538, 4540, 4545, 4546, 4547, 4548, 4550, 4553, 4554, 4556, 4557, 4561, 
4562, 4563, 4566, 4569, 4573, 4576, 4577, 4578, 4582, 4583, 4591, 4592, 4593, 4595, 4597, 

4598, 4603, 4605, 4608, 4609, 4610, 4612, 4616, 4619, 4620, 4621, 4623, 4624, 4625, 4626, 
4627, 4630, 4631, 4633, 4637, 4638, 4639, 4643, 4646, 4647, 4648, 4649, 4564, 4567, 4570, 
4572, 4574, 4575, 4579, 4580, 4581, 4584, 4585, 4586, 4587, 4588, 4589, 4590, 4594, 4596, 

4599, 4601, 4602, 4604, 4606, 461 1, 4613, 4615, 4617, 4622, 4628, 4632, 4634, 4636, 4640, 
4642, 4644, 4645, 4650, 4653, 4655, 4656, 4658, 4660, 4661, 4663, 4666, 4667, 4670, 4651, 
4654, 4657, 4659, 4662, 4664, 4668, 4671, 4672, 4675, 4679, 4683, 4686, 4689, 4693, 4699, 
4702, 4705, 4706, 4709, 4710, 4712, 4717, 4722, 4725, 4726, 4731, 4734, 4738, 4740, 4741, 
4743, 4744, 4745, 4747, 4749, 4753, 4754, 4755, 4760, 4762, 4763, 4765, 4771, 4773, 4775, 
4776, 4778, 4781, 4782, 4784, 4789, 4792, 4793, 4795, 4798, 4800, 4803, 4806, 4809, 4813, 
4816, 4820, 4821, 4822, 4825, 4826, 4827, 4829, 4831, 4834, 4835, 4836, 4837, 4839, 4842, 
4847, 4849, 4850, 4851, 4852, 4854, 4855, 4857, 4859, 4860, 4861, 4866, 4867, 4869, 4870, 
4878, 4879, 4881, 4883, 4884, 4886, 4889, 4890, 4891, 4892, 4893, 4894, 4897, 4901, 4905, 
4908, 4909, 4912, 4913, 4914, 4918, 4920, 4922, 4923, 4927, 4928, 4931, 4934, 4935, 4938, 
4941, 4942, 4946, 4948, 4953, 4954, 4957, 4959, 4960, 4963, 4964, 4966, 4967, 4968, 4969, 
4970, 4972, 4974, 4975, 4977, 4980, 4982, 4984, 4987, 4990, 4992, 4998, 4999, 5000, 5003, 
5005, 5009, 5012, 5013, 5014, 5017, 5018, 5019, 5021, 5023, 5026, 5029, 5031, 5033, 5036, 
5037, 5038, 5039, 5040, 5042, 5045, 5046, 5048, 5053, 5055, 5056, 5059, 5060, 5063, 5065, 
5066, 5069, 5073, 5075, 5076, 5079, 5080, 5082, 5087, 5089, 5090, 5092, 5095, 5096, 5097, 
5099, 5101, 5103, 5104, 5105, 5106, 5107, 5108, 5109, 5111, 5114, 5115, 5117, 5121, 5122, 
5123, 5129, 5130, 5131, 5133, 5136, 5138, 5139, 5140, 5141, 5142, 5145, 5147, 5149, 5150, 
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5151, 5154, 5155, 5157, 5158, 5164, 5166, 5171, 5174, 5177, 5178, 5180, 5182, 5183, 5184, 
5185, 5186, 5187, 5193, 5198, 5200, 5201, 5203, 5205, 5206, 5208, 5209, 5210, 5213, 5219, 
5220, 5221, 5224, 5227, 5229, 5230, 5233, 5234, 5238, 5239, 5242, 5243, 5244, 5248, 5249, 
5250, 5252, 5253, 5254, 5255, 5259, 5267, 5269, 4673, 4676, 4678, 4680, 4681, 4682, 4684, 
4687, 4690, 4692, 4694, 4696, 4697, 4700, 4703, 4707, 471 1, 4713, 4715, 4716, 4718, 4720, 
4721, 4723, 4727, 4729, 4730, 4732, 4735, 4737, 4742, 4748, 4750, 4752, 4756, 4758, 4761, 
4764, 4766, 4767, 4768, 4769, 4770, 4772, 4774, 4777, 4779, 4780, 4785, 4786, 4787, 4788, 
4790, 4791, 4794, 4796, 4799, 4801, 4804, 4805, 4807, 4808, 4810, 4812, 4814, 4815, 4817, 
4819, 4823, 4824, 4828, 4830, 4832, 4838, 4840, 4843, 4844, 4845, 4846, 4853, 4856, 4858, 
4862, 4864, 4865, 4868, 4871, 4873, 4874, 4875, 4876, 4877, 4885, 4887, 4895, 4896, 4898, 
4900, 4902, 4904, 4906, 491 1, 4915, 4916, 4917, 4919, 4921, 4924, 4926, 4929, 4932, 4936, 
4937, 4939, 4943, 4944, 4945, 4947, 4949, 4951, 4952, 4956, 4958, 4961, 4965, 4971, 4973, 
4976, 4978, 4981, 4983, 4985, 4988, 4993, 4994, 4996, 4997, 5001, 5004, 5006, 5008, 5010, 
5015, 5020, 5022, 5024, 5025, 5027, 5030, 5032, 5034, 5041, 5043, 5047, 5049, 5050, 5051, 
5052, 5054, 5057, 5061, 5062, 5064, 5067, 5070, 5071, 5072, 5074, 5077, 5083, 5085, 5086, 
5091, 5093, 5098, 5100, 5102, 5110, 5112, 5113, 5116, 5118, 5120, 5124, 5126, 5127, 5132, 
5134, 5137, 5143, 5144, 5146, 5148, 5153, 5156, 5159, 5160, 5161, 5162, 5163, 5165, 5167, 
5168, 5169, 5170, 5172, 5173, 5175, 5176, 5179, 5181, 5188, 5190, 5191, 5192, 5194, 5196, 
5197, 5199, 5202, 5204, 5207, 5211, 5214, 5216, 5217, 5223, 5225, 5228, 5231, 5232, 5235, 
5237, 5240, 5245, 5247, 5251, 5256, 5257, 5261, 5262, 5264, 5265, 5266, 5268, 5270, 5272, 
5275, 5278, 5281, 5287, 5290, 5291, 5298, 5303, 5305, 5306, 5308, 5310, 5313, 5315, 5319, 
5320, 5321, 5322, 5326, 5330, 5332, 5337, 5339, 5341, 5343, 5345, 5346, 5353, 5361, 5362, 
5363, 5364, 5367, 5369, 5370, 5373, 5378, 5382, 5383, 5386, 5388, 5389, 5391, 5392, 5394, 
5397, 5403, 5411, 5412, 5414, 5416, 5423, 5424, 5425, 5426, 5431, 5433, 5435, 5438, 5441, 
5444, 5447, 5448, 5449, 5451, 5452, 5455, 5456, 5457, 5459, 5461, 5462, 5463, 5464, 5468, 
5469, 5475, 5476, 5477, 5478, 5481, 5483, 5484, 5485, 5487, 5488, 5490, 5491, 5493, 5494, 
5497, 5499, 5500, 5501, 5502, 5506, 5507, 5508, 5511, 5514, 5515, 5520, 5521, 5524, 5525, 
5528, 5530, 5531, 5532, 5533, 5534, 5536, 5537, 5538, 5539, 5540, 5541, 5545, 5546, 5547, 
5548, 5553, 5555, 5558, 5561, 5563, 5565, 5568, 5570, 5571, 5574, 5578, 5579, 5580, 5584, 
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5588, 5592, 5593, 5594, 5596, 5599, 5601, 5602, 5604, 5606, 5607, 5610, 5273, 5276, 5279, 
5282, 5284, 5286, 5288, 5292, 5294, 5295, 5296, 5297, 5299, 5301, 5302, 5304, 5307, 5309, 
5311, 5314, 5316, 5317, 5318, 5323, 5324, 5327, 5329, 5331, 5333, 5335, 5336, 5338, 5340, 
5342, 5347, 5349, 5350, 5351, 5352, 5354, 5355, 5356, 5357, 5359, 5360, 5365, 5366, 5368, 
5371, 5372, 5374, 5375, 5376, 5377, 5379, 5381, 5384, 5385, 5387, 5390, 5393, 5395, 5396, 
5399, 5400, 5401, 5402, 5404, 5405, 5406, 5407, 5408, 5409, 5410, 5413, 5415, 5417, 5418, 
5419, 5420, 5421, 5422, 5427, 5428, 5429, 5432, 5434, 5436, 5439, 5442, 5445, 5450, 5453, 
5458, 5460, 5465, 5466, 5467, 5471, 5472, 5473, 5474, 5479, 5482, 5486, 5489, 5492, 5495, 
5498, 5504, 5505, 5509, 5512, 5516, 5518, 5519, 5522, 5526, 5527, 5529, 5535, 5542, 5543, 
5544, 5549, 5551, 5552, 5554, 5556, 5559, 5560, 5562, 5566, 5567, 5569, 5572, 5575, 5577, 
5582, 5583, 5585, 5587, 5589, 5591, 5595, 5597, 5603, 5605, 5608, 5612, 5613, 5614, 5618, 

5619, 5622, 5625, 5628, 5630, 5636, 5640, 5641, 5644, 5648, 5651, 5658, 5661, 5665, 5667, 
5669, 5670, 5673, 5675, 5677, 5680, 5682, 5683, 5684, 5685, 5686, 5688, 5691, 5692, 5694, 
5695, 5698, 5699, 5700, 5701, 5702, 5703, 5704, 5707, 5709, 5712, 5715, 5719, 5720, 5722, 
5725, 5726, 5727, 5728, 5730, 5733, 5734, 5736, 5739, 5743, 5744, 5746, 5747, 5748, 5750, 
5751, 5752, 5754, 5757, 5758, 5762, 5767, 5771, 5773, 5774, 5775, 5776, 5777, 5779, 5782, 
5784, 5786, 5791, 5792, 5793, 5796, 5797, 5800, 5802, 5805, 5807, 5810, 5812, 5814, 5818, 
5819, 5820, 5823, 5825, 5830, 5831, 5832, 5834, 5835, 5837, 5839, 5840, 5844, 5845, 5846, 
5847, 5848, 5849, 5850, 5852, 5853, 5855, 5857, 5859, 5860, 5866, 5867, 5869, 5872, 5873, 
5876, 5880, 5882, 5885, 5886, 5889, 5892, 5894, 5896, 5900, 5904, 5906, 5909, 5910, 5915, 
5918, 5924, 5926, 5930, 5932, 5936, 5937, 5941, 5942, 5943, 5949, 5950, 5956, 5958, 5961, 
5963, 5964, 5965, 5967, 5968, 5969, 5970, 5972, 5974, 5977, 5978, 5980, 5981, 5984, 5987, 
5989, 5990, 5993, 5994, 5995, 5996, 5997, 6002, 6005, 6007, 6010, 6012, 6013, 6016, 6017, 
6018, 6021, 6023, 6024, 6026, 6030, 6034, 6036, 6037, 6039, 6043, 6045, 6046, 5615, 5617, 

5620, 5623, 5626, 5629, 5631, 5633, 5635, 5638, 5642, 5645, 5646, 5647, 5649, 5650, 5652, 
5654, 5656, 5657, 5659, 5662, 5663, 5666, 5668, 5671, 5674, 5676, 5678, 5681, 5687, 5689, 
5693, 5696, 5705, 5706, 5708, 5710, 5713, 5714, 5716, 5718, 5721, 5723, 5724, 5729, 5731, 
5732, 5737, 5738, 5740, 5742, 5745, 5753, 5755, 5756, 5759, 5761, 5763, 5764, 5765, 5766, 
5768, 5769, 5770, 5772, 5778, 5780, 5783, 5785, 5787, 5788, 5789, 5790, 5794, 5798, 5801, 
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5803, 5804, 5806, 5808, 5809, 5813, 5815, 5816, 5817, 5821, 5824, 5826, 5827, 5828, 5829, 
5833, 5836, 5838, 5841, 5842, 5843, 5851, 5854, 5856, 5858, 5861, 5862, 5863, 5865, 5868, 
5870, 5874, 5877, 5879, 5881, 5883, 5887, 5888, 5890, 5891, 5893, 5897, 5899, 5901, 5903, 
5905, 5907, 5908, 5911, 5913, 5914, 5916, 5919, 5920, 5921, 5922, 5925, 5927, 5929, 5931, 
5933, 5934, 5935, 5938, 5939, 5944, 5945, 5946, 5947, 5948, 5951, 5952, 5953, 5954, 5955, 
5957, 5959, 5960, 5966, 5973, 5975, 5976, 5979, 5982, 5983, 5985, 5991, 5992, 5998, 5999, 
6000, 6001, 6003, 6004, 6006, 6008, 601 1, 6014, 6019, 6022, 6025, 6028, 6029, 6031, 6032, 
6033, 6035, 6038, 6040, 6042, 6044, 6047, 6050, 6053, 6054, 6055, 6056, 6060, 6064, 6067, 
6071, 6081, 6091, 6092, 6095, 6097, 6098, 6101, 6104, 6107, 6108, 6109, 61 10, 61 14, 61 15, 
6116, 61 17, 61 18, 6121, 6122, 6125, 6127, 6128, 6134, 6136, 6139, 6140, 6141, 6142, 6143, 
6146, 6156, 6161, 6163, 6164, 6165, 6170, 6171, 6174, 6175, 6176, 6179, 6182, 6187, 6189, 
6190, 6191, 6193, 6195, 6196, 6197, 6201, 6203, 6206, 6209, 6210, 6212, 6213, 6214, 6215, 
6219, 6220, 6221, 6222, 6223, 6224, 6226, 6228, 6229, 6230, 6232, 6234, 6236, 6237, 6238, 
6239, 6240, 6241, 6243, 6244, 6245, 6246, 6250, 6251, 6253, 6254, 6255, 6258, 6260, 6265, 
6267, 6268, 6272, 6274, 6278, 6281, 6284, 6288, 6292, 6295, 6297, 6300, 6303, 6305, 6306, 
6307, 6310, 6311, 6315, 6318, 6319, 6320, 6323, 6324, 6327, 6328, 6329, 6331, 6333, 6335, 
6336, 6339, 6344, 6347, 6348, 6351, 6357, 6362, 6367, 6368, 6375, 6048, 6051, 6057, 6058, 
6059, 6061, 6063, 6065, 6068, 6069, 6070, 6072, 6073, 6074, 6075, 6076, 6077, 6078, 6079, 
6080, 6082, 6083, 6084, 6085, 6086, 6088, 6090, 6093, 6094, 6096, 6099, 6102, 6103, 6106, 
6111, 6113, 6119, 6120, 6123, 6126, 6129, 6130, 6131, 6132, 6133, 6135, 6137, 6138, 6144, 
6145, 6148, 6149, 6150, 6151, 6152, 6154, 6155, 6158, 6159, 6160, 6162, 6166, 6172, 6173, 
6177, 6178, 6181, 6183, 6184, 6185, 6188, 6192, 6194, 6198, 6200, 6202, 6204, 6207, 6208, 
6216, 6218, 6225, 6227, 6231, 6233, 6235, 6242, 6247, 6248, 6249, 6252, 6256, 6259, 6261, 
6263, 6264, 6269, 6271, 6273, 6275, 6277, 6279, 6280, 6282, 6285, 6287, 6289, 6290, 6291, 
6293, 6294, 6298, 6302, 6308, 6312, 6314, 6316, 6317, 6322, 6325, 6330, 6332, 6334, 6337, 
6338, 6340, 6342, 6343, 6345, 6349, 6350, 6352, 6354, 6355, 6358, 6360, 6361, 6363, 6364, 
6365, 6366, 6369, 6370, 6371, 6372, 6373, 6374, 6376, 6377, 6380, 6383, 6384, 6389, 6391, 
6393, 6395, 6396, 6399, 6402, 6403, 6404, 6405, 6407, 6409, 6410, 641 1, 6415, 6417, 6420, 
6421, 6424, 6425, 6428, 6429, 6432, 6435, 6436, 6378, 6381, 6385, 6386, 6387, 6388, 6390, 
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6392, 6398, 6400, 6401, 6406, 6408, 6412, 6413, 6414, 6416, 6418, 6419, 6422, 6423, 6426, 
6427, 6430, 6431, 6433, 6437, 6439, 6442, 6448, 6451, 6454, 6458, 6462, 6469, 6473, 6478, 
6480, 6483, 6486, 6488, 6492, 6493, 6496, 6506, 6509, 6512, 6513, 6515, 6516, 6517, 6521, 
6524, 6529, 6531, 6533, 6534, 6541, 6542, 6543, 6544, 6545, 6546, 6547, 6548, 6553, 6554, 
6557, 6559, 6566, 6567, 6570, 6571, 6572, 6575, 6578, 6580, 6581, 6588, 6590, 6592, 6593, 
6595, 6596, 6597, 6601, 6603, 6605, 6606, 6615, 6616, 6617, 6620, 6622, 6623, 6625, 6629, 
6632, 6635, 6637, 6638, 6640, 6642, 6643, 6644, 6649, 6651, 6656, 6659, 6660, 6661, 6662, 
6664, 6665, 6670, 6671, 6673, 6677, 6678, 6684, 6685, 6687, 6691, 6693, 6695, 6697, 6701, 
6703, 6704, 6706, 6707, 6709, 6713, 6714, 6718, 6721, 6722, 6723, 6724, 6726, 6727, 6730, 
6734, 6735, 6736, 6737, 6738, 6739, 6741, 6742, 6745, 6749, 6753, 6757, 6760, 6761, 6764, 
6767, 6768, 6769, 6772, 6773, 6778, 6779, 6782, 6783, 6787, 6789, 6790, 6792, 6794, 6797, 
6798, 6799, 6802, 6808, 6811, 6813, 6816, 6818, 6820, 6830, 6832, 6833, 6836, 6839, 6843, 
6845, 6848, 6849, 6850, 6852, 6855, 6859, 6860, 6863, 6868, 6871, 6873, 6874, 6875, 6878, 
6440, 6443, 6445, 6446, 6447, 6449, 6452, 6455, 6457, 6459, 6461, 6463, 6465, 6466, 6467, 
6468, 6470, 6472, 6474, 6476, 6479, 6481, 6482, 6484, 6485, 6487, 6489, 6490, 6491, 6494, 
6495, 6497, 6498, 6499, 6500, 6501, 6502, 6503, 6504, 6505, 6508, 6510, 6511, 6514, 6518, 
6519, 6520, 6522, 6523, 6525, 6527, 6528, 6530, 6532, 6535, 6537, 6538, 6539, 6540, 6549, 
6550, 6551, 6552, 6555, 6558, 6560, 6562, 6563, 6564, 6565, 6568, 6569, 6573, 6576, 6579, 
6582, 6583, 6584, 6585, 6586, 6587, 6589, 6591, 6594, 6598, 6599, 6600, 6604, 6607, 6609, 
6611, 6612, 6613, 6614, 6618, 6624, 6627, 6628, 6630, 6631, 6633, 6634, 6636, 6639, 6641, 
6645, 6646, 6647, 6648, 6650, 6652, 6653, 6654, 6655, 6657, 6663, 6667, 6668, 6669, 6672, 
6674, 6675, 6676, 6679, 6680, 6681, 6682, 6683, 6686, 6689, 6690, 6694, 6698, 6699, 6700, 
6702, 6705, 6708, 671 1, 6712, 6715, 6716, 6717, 6719, 6720, 6725, 6728, 6729, 6731, 6732, 
6733, 6740, 6743, 6747, 6748, 6750, 6751, 6752, 6754, 6755, 6756, 6759, 6762, 6765, 6766, 
6770, 6774, 6775, 6776, 6777, 6780, 6784, 6786, 6788, 6791, 6793, 6795, 6800, 6803, 6805, 
6806, 6807, 6809, 6812, 6814, 6815, 6817, 6819, 6821, 6822, 6823, 6824, 6825, 6826, 6827, 
6828, 6829, 6831, 6834, 6837, 6840, 6841, 6842, 6844, 6846, 6847, 6851, 6853, 6856, 6858, 
6861, 6862, 6865, 6866, 6867, 6869, 6877, 6879, 6880, 6883, 6884, 6885, 6889, 6890, 6891, 
6894, 6895, 6897, 6898, 6899, 6900, 6901, 6902, 6903, 6904, 6905, 6906, 6909, 6910, 691 1, 



70 



6912, 6913, 6914, 6920, 6921, 6922, 6924, 6927, 6930, 6933, 6934, 6939, 6942, 6944, 6945, 
6947, 6951, 6953, 6957, 6959, 6960, 6967, 6971, 6975, 6979, 6985, 6990, 6996, 6998, 7000, 
7001, 7006, 7007, 7009, 7011, 7013, 7014, 7015, 7018, 7023, 7025, 7026, 7028, 7031, 7033, 
7035, 7036, 7037, 7038, 7040, 7042, 7044, 7050, 7052, 7053, 7057, 7058, 7059, 7060, 7062, 
7064, 7065, 7068, 7070, 7071, 7072, 7073, 7074, 7075, 7076, 7077, 7078, 7079, 7080, 7082, 
6881, 6886, 6888, 6892, 6907, 6908, 6915, 6917, 6918, 6919, 6923, 6925, 6928, 6931, 6932, 
6935, 6937, 6938, 6940, 6941, 6943, 6946, 6948, 6950, 6952, 6955, 6961, 6962, 6963, 6964, 
6965, 6966, 6968, 6969, 6970, 6973, 6974, 6976, 6978, 6980, 6981, 6982, 6983, 6984, 6986, 
6987, 6989, 6991, 6993, 6994, 6995, 6997, 6999, 7002, 7003, 7004, 7005, 7008, 7010, 7012, 
7016, 7019, 7021, 7022, 7024, 7027, 7029, 7032, 7034, 7039, 7041, 7043, 7045, 7046, 7047, 
7048, 7049, 7051, 7054, 7055, 7056, 7061, 7063, 7066, 7067, 7069, 7081, 7083, 7084, 7085, 
7088, 7089, 7090, 7091, 7097, 7098, 7100, 7103, 7104, 7107, 7108, 7109, 7110, 7112, 7113, 
7114, 7117, 7121, 7123, 7124, 7127, 7128, 7131, 7134, 7135, 7143, 7146, 7147, 7148, 7149, 
7150, 7151, 7152, 7155, 7159, 7160, 7164, 7165, 7166, 7169, 7171, 7172, 7176, 7177, 7178, 
7181, 7182, 7183, 7184, 7187, 7190, 7193, 7194, 7201, 7203, 7204, 7206, 7207, 7210, 7213, 
7214, 7220, 7223, 7224, 7226, 7228, 7230, 7231, 7233, 7235, 7236, 7237, 7086, 7092, 7093, 
7095, 7096, 7099, 7101, 7105, 7111, 7115, 7118, 7120, 7122, 7125, 7129, 7132, 7136, 7138, 
7139, 7140, 7141, 7142, 7145, 7153, 7156, 7157, 7158, 7161, 7163, 7167, 7168, 7170, 7173, 
7175, 7179, 7180, 7185, 7186, 7188, 7189, 7191, 7195, 7196, 7197, 7198, 7199, 7200, 7202, 
7205, 7208, 7211, 7215, 7216, 7217, 7218, 7219, 7221, 7225, 7227, 7229, 7232, 7238, 7241, 
7244, 7245, 7251, 7252, 7255, 7256, 7259, 7260, 7263, 7269, 7273, 7274, 7277, 7280, 7283, 
7286, 7287, 7288, 7290, 7292, 7295, 7299, 7304, 7307, 7309, 7310, 7312, 7317, 7319, 7321, 
7323, 7324, 7327, 7330, 7332, 7334, 7335, 7337, 7340, 7343, 7344, 7346, 7349, 7352, 7353, 
7354, 7357, 7361, 7364, 7367, 7369, 7371, 7373, 7374, 7375, 7377, 7378, 7379, 7382, 7384, 
7386, 7387, 7388, 7390, 7392, 7397, 7400, 7404, 7408, 7411, 7413, 7415, 7417, 7419, 7420, 
7423, 7424, 7425, 7427, 7428, 7431, 7432, 7433, 7434, 7437, 7438, 7442, 7445, 7448, 7451, 
7458, 7459, 7460, 7465, 7466, 7470, 7471, 7474, 7475, 7476, 7477, 7480, 7481, 7485, 7486, 
7487, 7490, 7491, 7492, 7493, 7495, 7500, 7502, 7505, 751 1, 7514, 7515, 7516, 7517, 7518, 
7519, 7523, 7527, 7529, 7531, 7533, 7538, 7540, 7543, 7545, 7546, 7548, 7549, 7550, 7552, 
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7553, 7557, 7558, 7559, 7560, 7561, 7562, 7566, 7573, 7574, 7576, 7579, 7582, 7584, 7585, 
7586, 7589, 7590, 7591, 7592, 7593, 7239, 7242, 7246, 7248, 7249, 7253, 7257, 7261, 7265, 
7266, 7267, 7268, 7270, 7271, 7275, 7278, 7279, 7281, 7284, 7289, 7291, 7293, 7297, 7300, 
7301, 7302, 7303, 7305, 7306, 7311, 7313, 7315, 7316, 7318, 7320, 7322, 7325, 7328, 7329, 
7333, 7336, 7338, 7341, 7342, 7345, 7347, 7348, 7350, 7355, 7356, 7358, 7359, 7360, 7362, 
7366, 7368, 7370, 7372, 7376, 7380, 7383, 7385, 7389, 7391, 7393, 7395, 7398, 7402, 7403, 
7405, 7407, 7409, 7412, 7414, 7421, 7422, 7426, 7429, 7435, 7439, 7440, 7443, 7444, 7446, 
7449, 7452, 7453, 7454, 7455, 7456, 7457, 7461, 7463, 7464, 7467, 7469, 7472, 7473, 7478, 
7482, 7484, 7488, 7489, 7494, 7496, 7497, 7498, 7499, 7501, 7503, 7504, 7506, 7507, 7508, 
7509, 7510, 7512, 7520, 7522, 7524, 7525, 7526, 7528, 7530, 7532, 7534, 7535, 7536, 7537, 
7539, 7541, 7542, 7544, 7547, 7551, 7554, 7555, 7556, 7563, 7564, 7565, 7567, 7568, 7569, 
7570, 7571, 7572, 7575, 7577, 7580, 7583, 7587, 7594, 7595, 7598, 7601, 7604, 7607, 7608, 
7610, 7611, 7612, 7613, 7616, 7617, 7619, 7620, 7623, 7624, 7625, 7626, 7627, 7629, 7632, 
7633, 7634, 7636, 7639, 7640, 7641, 7642, 7643, 7644, 7645, 7646, 7647, 7650, 7651, 7653, 
7655, 7656, 7658, 7660, 7661, 7663, 7664, 7666, 7669, 7670, 7672, 7677, 7680, 7683, 7686, 
7687, 7689, 7692, 7693, 7694, 7699, 7702, 7703, 7704, 7708, 7710, 7713, 7714, 7716, 7718, 
7723, 7596, 7735, 7736, 7737, 7741, 7748, 7750, 7752, 7755, 7757, 7758, 7766, 7769, 7596, 
7599, 7602, 7605, 7606, 7609, 7614, 7615, 7618, 7621, 7628, 7630, 7635, 7637, 7648, 7654, 
7657, 7659, 7662, 7665, 7667, 7671, 7673, 7675, 7676, 7678, 7681, 7684, 7685, 7688, 7690, 
7695, 7697, 7698, 7612, 7700, 7701, 7705, 7707, 7709, 7711, 7712, 7720, 7721, 7722, 7724, 
7725, 7726, 7727, 7728, 7729, 7730, 7731, 7733, 7734, 7738, 7739, 7740, 7742, 7744, 7745, 
7746, 7747, 7749, 7751, 7753, 7754, 7756, 7759, 7642, 7760, 7761, 7762, 7763, 7764, 7765, 
7768, 7770, 7774, 7777, 7780, 7781, 7786, 7788, 7791, 7792, 7793, 7771, 7773, 7775, 7778, 
7782, 7784, 7785, 7787, 7789, 7790, 7794, 7795, 7798, 7800, 7801, 7804, 7806, 7807, 7809, 
7810, 7811, 7814, 7815, 7816, 7818, 7822, 7825, 7826, 7827, 7828, 7829, 7832, 7836, 7837, 
7839, 7841, 7842, 7845, 7849, 7851, 7852, 7855, 7856, 7861, 7862, 7863, 7864, 7867, 7868, 
7869, 7870, 7871, 7796, 7799, 7802, 7805, 7808, 7812, 7817, 7819, 7821, 7824, 7830, 7833, 
7835, 7838, 7840, 7843, 7846, 7848, 7850, 7853, 7857, 7858, 7859, 7860, 7865, 7872, 7876, 
7878, 7880, 7882, 7885, 7887, 7889, 7890, 7893, 7896, 7898, 7899, 7900, 7902, 7903, 7904, 
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7908, 7911, 7914, 7915, 7916, 7918, 7919, 7922, 7924, 7925, 7926, 7927, 7928, 7929, 7930, 
7932, 7933, 7934, 7938, 7940, 7945, 7948, 7873, 7875, 7877, 7879, 7881, 7883, 7886, 7888, 
7891, 7894, 7897, 7901, 7905, 7907, 7909, 7910, 7912, 7917, 7920, 7921, 7923, 7935, 7936, 
7937, 7939, 7941, 7943, 7944, 7946, 7949, 7952, 7958, 7962, 7963, 7966, 7970, 7974, 7976, 
7983, 7985, 7987, 7992, 7994, 7996, 7997, 7998, 8002, 8004, 8006, 8007, 8009, 8010, 801 1, 
8015, 8018, 8020, 8023, 8025, 8029, 8031, 8037, 8038, 8043, 8046, 8049, 8051, 8054, 8060, 
8067, 8071, 8075, 8078, 8080, 8082, 8086, 8088, 8090, 8093, 8095, 8096, 8099, 8103, 8108, 
8111, 8112, 8114, 8119, 8120, 8123, 8127, 8131, 8132, 8134, 8136, 8137, 8138, 8139, 8140, 
8141, 8142, 8143, 8149, 8150, 8154, 8157, 8158, 8159, 8162, 8165, 8166, 8167, 8168, 8169, 
8170, 8171, 8172, 8173, 8176, 7950, 7953, 7955, 7956, 7959, 7961, 7964, 7967, 7969, 7971, 
7972, 7973, 7977, 7979, 7980, 7981, 7982, 7984, 7986, 7988, 7990, 7991, 7995, 7999, 8000, 
8001, 8003, 8005, 8008, 8012, 8014, 8016, 8017, 8019, 8021, 8022, 8024, 8026, 8027, 8028, 
8030, 8032, 8033, 8034, 8035, 8039, 8040, 8041, 8042, 8044, 8047, 8050, 8052, 8055, 8056, 
8057, 8058, 8059, 8061, 8063, 8064, 8065, 8066, 8068, 8070, 8072, 8074, 8076, 8083, 8085, 
8089, 8091, 8098, 8100, 8102, 8104, 8105, 8106, 8107, 8109, 8115, 8117, 8118, 8122, 8124, 
8125, 8126, 8128, 8129, 8130, 8133, 8135, 8144, 8146, 8148, 8151, 8153, 8155, 8156, 8160, 
8163, 8174, 8175, 8177, 8180, 8182, 8185, 8187, 8188, 8189, 8192, 8193, 8195, 8196, 8198, 
8204, 8206, 8208, 8209, 8213, 8218, 8219, 8222, 8223, 8224, 8227, 8229, 8233, 8236, 8237, 
8239, 8240, 8242, 8245, 8252, 8256, 8259, 8262, 8264, 8268, 8269, 8270, 8273, 8274, 8275, 
8278, 8279, 8283, 8286, 8287, 8291, 8293, 8294, 8295, 8298, 8300, 8301, 8302, 8303, 8304, 
8306, 8307, 8310, 8314, 8318, 8319, 8320, 8321, 8322, 8324, 8325, 8331, 8337, 8338, 8339, 
8340, 8342, 8343, 8344, 8347, 8351, 8352, 8353, 8355, 8359, 8364, 8367, 8372, 8373, 8374, 
8377, 8380, 8382, 8384, 8385, 8389, 8390, 8393, 8398, 8399, 8404, 8407, 8408, 8409, 8411, 
8413, 8417, 8418, 8419, 8420, 8422, 8423, 8426, 8427, 8428, 8430, 8431, 8433, 8178, 8181, 
8183, 8186, 8190, 8194, 8197, 8199, 8201, 8202, 8203, 8205, 8207, 8210, 8211, 8212, 8214, 
8216, 8217, 8220, 8221, 8225, 8230, 8232, 8234, 8238, 8241, 8243, 8246, 8248, 8249, 8250, 
8253, 8255, 8257, 8260, 8261, 8263, 8265, 8267, 8271, 8276, 8280, 8282, 8284, 8285, 8288, 
8290, 8292, 8296, 8297, 8299, 8305, 8308, 8309, 831 1, 8313, 8315, 8316, 8317, 8323, 8326, 
8328, 8329, 8330, 8332, 8333, 8334, 8335, 8336, 8341, 8345, 8346, 8349, 8350, 8354, 8356, 
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8358, 8360, 8362, 8363, 8365, 8368, 8370, 8375, 8378, 8379, 8381, 8383, 8386, 8387, 8388, 
8391, 8394, 8396, 8397, 8400, 8401, 8402, 8403, 8405, 8406, 8410, 8412, 8414, 8415, 8421, 
8424, 8429, 8432, 8434, 8435, 8179, 8184, 8191, 8200, 8215, 8226, 8228, 8231, 8235, 8244, 
8247, 8251, 8254, 8258, 8266, 8272, 8277, 8281, 8289, 8312, 8327, 8348, 8357, 8361, 8366, 
8369, 8371, 8376, 8392, 8395, 8416, 8425. 

Step e) of the method, namely the detection of the specific amplificates indicative of 
the methylation status of one or more CpG positions according to SEQ ID NOS:l to SEQ ID 
NO:8 is carried out by means of real-time detection methods as described above, and wherein 
the sequence of said hybridization probes is selected from the group consisting SEQ ID 
NOS:1162, 1165, 1170, 1177, 1181, 1188, 1202, 1218, 1236, 1238, 1244, 1262, 1269, 1279, 
1284, 1303, 1307, 1326, 1328, 1338, 1343, 1345, 1355, 1363, 1369, 1373, 1383, 1392, 1407, 
1411, 1418, 1425, 1434, 1439, 1452, 1453, 1458, 1470, 1476, 1478, 1492, 1503, 1517, 1520, 
1530, 1534, 1545, 1550, 1552, 1556, 1560, 1565, 1579, 1582, 1585, 1590, 1598, 1614, 1615, 
1620, 1637, 1640, 1642, 1651, 1656, 1659, 1662, 1670, 1672, 1680, 1682, 1688, 1697, 1708, 
1711, 1714, 1718, 1722, 1731, 1739, 1742, 1754, 1763, 1774, 1778, 1782, 1785, 1800, 1805, 
1809, 1822, 1826, 1835, 1847, 1850, 1860, 1869, 1876, 1880, 1889, 1894, 1897, 1904, 1910, 
1921, 1924, 1943, 1981, 1984, 1991, 2000, 2003, 2017, 2026, 2030, 2035, 2040, 2044, 2051, 
2060, 2072, 2076, 2101, 2103, 2106, 2109, 2117, 2120, 2145, 2159, 2163, 2175, 2188, 2204, 
2213, 2222, 2239, 2253, 2256, 2268, 2279, 2285, 2288, 2293, 2298, 2302, 2305, 231 1, 2315, 
2337, 2346, 2352, 2356, 2359, 2366, 2374, 2381, 2384, 2388, 2406, 2410, 2427, 2430, 2451, 
2465, 2471, 2477, 2524, 2529, 2539, 2552, 2563, 2566, 2571, 2576, 2578, 2585, 2598, 2606, 
2614, 2616, 2621, 2635, 2646, 2650, 2653, 2671, 2675, 2678, 2679, 2682, 2687, 2691, 2703, 
2706, 2718, 2723, 2732, 2740, 2754, 2756, 2761, 2764, 2768, 2778, 2787, 2794, 2809, 2831, 
2837, 2844, 2849, 2852, 2857, 2862, 2868, 2870, 2874, 2878, 2882, 2891, 2898, 2903, 2906, 
2912, 2919, 2941, 2961, 2964, 2970, 2976, 2979, 2990, 2994, 3008, 3014, 3021, 3027, 3037, 
3040, 3042, 3045, 3050, 3054, 3058, 3062, 3083, 3091, 3097, 3103, 3106, 3122, 3134, 3143, 
3187, 3193, 3195, 3197, 3200, 3204, 3213, 3225, 3244, 3247, 3270, 3273, 3276, 3280, 3285, 
3290, 3301, 3313, 3317, 3322, 3325, 3329, 3332, 3334, 3337, 3342, 3350, 3354, 3357, 3361, 
3365, 3368, 3376, 3381, 3385, 3388, 3398, 341 1, 3414, 3430, 3439, 3442, 3446, 3453, 3461, 
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3464, 3473, 3484, 3494, 3504, 3507, 3511, 3516, 3529, 3537, 3541, 3548, 3551, 3555, 3569, 
3577, 3580, 3587, 3592, 3597, 3614, 3618, 3622, 3627, 3631, 3633, 3636, 3638, 3642, 3648, 
3651, 3656, 3675, 3677, 3683, 3686, 3691, 371 1, 3723, 3727, 3732, 3756, 3763, 3770, 3774, 
3791, 3796, 3803, 3806, 3834, 3844, 3852, 3856, 3883, 3888, 3896, 3899, 3904, 3906, 3909, 
391 1, 3923, 3936, 3940, 3944, 3958, 3975, 3987, 3990, 3994, 3997, 4000, 4006, 4012, 4024, 
4028, 4034, 4039, 4042, 4051, 4055, 4058, 4060, 4079, 4089, 4095, 4101, 4105, 41 16, 4124, 
4138, 4141, 4145, 4153, 4156, 4162, 4173, 4176, 4181, 4185, 4191, 4198, 4201, 4208, 4210, 
4213, 4220, 4225, 4228, 4233, 4238, 4248, 4251, 4262, 4265, 4268, 4284, 4290, 4293, 4303, 
4309, 4321, 4323, 4324, 4334, 4336, 4340, 4345, 4351, 4354, 4358, 4363, 4368, 4373, 4376, 
4386, 4392, 4407, 4410, 4414, 4420, 4437, 4442, 4474, 4477, 4498, 4524, 4526, 4541, 4543, 
4549, 4565, 4568, 4571, 4600, 4607, 4614, 4618, 4629, 4635, 4641, 4652, 4665, 4669, 4674, 
4677, 4685, 4688, 4691, 4695, 4698, 4701, 4704, 4708, 4714, 4719, 4724, 4728, 4733, 4736, 
4739, 4746, 4751, 4757, 4759, 4783, 4797, 4802, 481 1, 4818, 4833, 4841, 4848, 4863, 4872, 
4880, 4882, 4888, 4899, 4903, 4907, 4910, 4925, 4930, 4933, 4940, 4950, 4955, 4962, 4979, 
4986, 4989, 4991, 4995, 5002, 5007, 501 1, 5016, 5028, 5035, 5044, 5058, 5068, 5078, 5081, 
5084, 5088, 5094, 5119, 5125, 5128, 5135, 5152, 5189, 5195, 5212, 5215, 5218, 5222, 5226, 
5236, 5241, 5246, 5258, 5260, 5263, 5271, 5274, 5277, 5280, 5283, 5285, 5289, 5293, 5300, 
5312, 5325, 5328, 5334, 5344, 5348, 5358, 5380, 5398, 5430, 5437, 5440, 5443, 5446, 5454, 
5470, 5480, 5496, 5503, 5510, 5513, 5517, 5523, 5550, 5557, 5564, 5573, 5576, 5581, 5586, 
5590, 5598, 5600, 5609, 5611, 5616, 5621, 5624, 5627, 5632, 5634, 5637, 5639, 5643, 5653, 
5655, 5660, 5664, 5672, 5679, 5690, 5697, 571 1, 5717, 5735, 5741, 5749, 5760, 5781, 5795, 
5799, 5811, 5822, 5864, 5871, 5875, 5878, 5884, 5895, 5898, 5902, 5912, 5917, 5923, 5928, 
5940, 5962, 5971, 5986, 5988, 6009, 6015, 6020, 6027, 6041, 6049, 6052, 6062, 6066, 6087, 
6089, 6100, 6105, 6112, 6124, 6147, 6153, 6157, 6167, 6168, 6169, 6180, 6186, 6199, 6205, 
621 1, 6217, 6257, 6262, 6266, 6270, 6276, 6283, 6286, 6296, 6299, 6301, 6304, 6309, 6313, 
6321, 6326, 6341, 6346, 6353, 6356, 6359, 6379, 6382, 6394, 6397, 6434, 6438, 6441, 6444, 
6450, 6453, 6456, 6460, 6464, 6471, 6475, 6477, 6507, 6526, 6536, 6556, 6561, 6574, 6577, 
6602, 6608, 6610, 6619, 6621, 6626, 6658, 6666, 6688, 6692, 6696, 6710, 6744, 6746, 6758, 
6763, 6771, 6781, 6785, 6796, 6801, 6804, 6810, 6835, 6838, 6854, 6857, 6864, 6870, 6872, 
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6876, 6882, 6887, 6893, 6896, 6916, 6926, 6929, 6936, 6949, 6954, 6956, 6958, 6972, 6977, 
6988, 6992, 7017, 7020, 7030, 7087, 7094, 7102, 7106, 7116, 7119, 7126, 7130, 7133, 7137, 
7144, 7154, 7162, 7174, 7192, 7209, 7212, 7222, 7234, 7240, 7243, 7247, 7250, 7254, 7258, 
7262, 7264, 7272, 7276, 7282, 7285, 7294, 7296, 7298, 7308, 7314, 7326, 7331, 7339, 7351, 
7363, 7365, 7381, 7394, 7396, 7399, 7401, 7406, 7410, 7416, 7418, 7430, 7436, 7441, 7447, 
7450, 7462, 7468, 7479, 7483, 7513, 7521, 7578, 7581, 7588, 7597, 7600, 7603, 7622, 7631, 
7638, 7649, 7652, 7668, 7674, 7679, 7682, 7691, 7696, 7706, 7715, 7717, 7719, 7732, 7743, 
7767, 7772, 7776, 7779, 7783, 7797, 7803, 7813, 7820, 7823, 7831, 7834, 7844, 7847, 7854, 
7866, 7874, 7884, 7892, 7895, 7906, 7913, 7931, 7942, 7947,7951, 7954, 7957, 7960, 7965, 
7968, 7975, 7978, 7989, 7993, 8013, 8036, 8045, 8048, 8053, 8062, 8069, 8073, 8077, 8079, 
8081, 8084, 8087, 8092, 8094, 8097, 8101, 8110, 8113, 8116, 8121, 8145, 8147, 8152, 8161, 
8164, 8179, 8184, 8191, 8200, 8215, 8226, 8228, 8231, 8235, 8244, 8247, 8251, 8254, 8258, 
8266, 8272, 8277, 8281, 8289, 8312, 8327, 8348, 8357, 8361, 8366, 8369, 8371, 8376, 8392, 
8395, 8416, and SEQ ID NO:8425. 

Suitable combinations of methylation specific primers and methylation real-time 
detection probes are shown in TABLE 3, herein below. For each genomic sequence listed, 
the following oligonucleotides as detailed in the sequence listing may be used for a combined 
MSP-RealTime analysis: 
SEQ ID NO: 16 

left Primer: SEQ ID NOS:1160, 1163, 1166, 1169, 1171, 1172, 1173, 1174, 1175, 
1178, 1179, 1183, 1184; 

right Primer: SEQ ID NOS: 1161, 1164, 1167, 1168, 1176, 1180, 1182, 1185; 

Detection: SEQ ID NOS: 1162, 1165, 1170, 1177, 1181. 
SEQ ID NO: 4 

left Primer: SEQ ID NOS:1186, 1190, 1191, 1192, 1195, 1196, 1199, 1200, 1203, 
1205, 1206, 1208, 1209, 1211, 1213, 1214, 1216, 1219, 1221, 1223, 1225, 1230, 1234, 1240, 
1241, 1242, 1245, 1247, 1249, 1252, 1257, 1258, 1260, 1264, 1265, 1266, 1267, 1271, 1273, 
1274, 1275, 1277, 1280, 1281, 1282, 1287, 1288, 1289, 1293, 1294, 1295, 1296, 1299, 1301, 
1304, 1306, 1308, 1310, 1312, 1320, 1321, 1323, 1324, 1327, 1329, 1331, 1333, 1336, 1339, 
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1340, 1341, 1348, 1350, 1353, 1357, 1359, 1361, 1366, 1367, 1371, 1374, 1375, 1376, 1379, 
1381, 1384, 1385, 1386, 1389, 1390, 1393, 1394, 1398, 1402, 1405, 1408, 1413, 1416, 1419, 
1420, 1422, 1423, 1429, 1431, 1435, 1436, 1437, 1440, 1442, 1444, 1446, 1447, 1449, 1451, 
1454, 1456, 1459, 1460, 1461, 1464, 1466, 1468, 1471, 1473, 1474, 1479, 1480, 1481, 1482, 
1483, 1488, 1490, 1493, 1494, 1495, 1505, 1506, 1508, 1510, 1513, 1515, 1519, 1522, 1523, 
1524, 1526, 1527, 1528, 1531, 1532, 1533, 1535, 1536, 1539, 1540, 1542, 1544, 1548, 1551, 
1553, 1554, 1555, 1558, 1559, 1564, 1567, 1569, 1572, 1573, 1576; 

right Primer: SEQ IDNOS:1187, 1189, 1193, 1194, 1197, 1198, 1201, 1204, 1207, 
1210, 1212, 1215, 1217, 1220, 1222, 1224, 1226, 1227, 1228, 1229, 1231, 1232, 1233, 1235, 
1237, 1239, 1243, 1246, 1248, 1250, 1251, 1253, 1254, 1255, 1256, 1259, 1261, 1263, 1268, 
1270, 1272, 1276, 1278, 1283, 1285, 1286, 1290, 1291, 1292, 1297, 1298, 1300, 1302, 1305, 
1309, 1311, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1322, 1325, 1330, 1332, 1334, 1335, 
1337, 1342, 1344, 1346, 1347, 1349, 1351, 1352, 1354, 1356, 1358, 1360, 1362, 1364, 1365, 
1368, 1370, 1372, 1377, 1378, 1380, 1382, 1387, 1388, 1391, 1395, 1396, 1397, 1399, 1400, 
1401, 1403, 1404, 1406, 1409, 1410, 1412, 1414, 1415, 1417, 1421, 1424, 1426, 1427, 1428, 
1430, 1432, 1433, 1438, 1441, 1443, 1445, 1448, 1450, 1455, 1457, 1462, 1463, 1465, 1467, 
1469, 1472, 1475, 1477, 1484, 1485, 1486, 1487, 1489, 1491, 1496, 1497, 1498, 1499, 1500, 
1501, 1502, 1504, 1507, 1509, 1511, 1512, 1514, 1516, 1518, 1521, 1525, 1529, 1537, 1538; 
1541, 1543, 1546, 1547, 1549, 1557, 1561, 1562, 1563, 1566, 1568, 1570, 1571, 1574, 1575; 

Detection: SEQ ID NOS: 11 88, 1202, 1218, 1236, 1238, 1244, 1262, 1269, 1279, 1284, 
1303, 1307, 1326, 1328, 1338, 1343, 1345, 1355, 1363, 1369, 1373, 1383, 1392, 1407, 1411, 
1418, 1425, 1434, 1439, 1452, 1453, 1458, 1470, 1476, 1478, 1492, 1503, 1517, 1520, 1530, 
1534, 1545, 1550, 1552, 1556, 1560, 1565. 

SEQ ID NO: 27 

left Primer: SEQ ID NOS:1577, 1580, 1583, 1587, 1588, 1592, 1594, 1595, 1596, 
1603, 1604, 1605, 1607, 1608, 1609, 1611, 1612, 1618, 1624, 1626, 1627, 1628, 1629, 1630, 
1632, 1633, 1635, 1638, 1643, 1644, 1645, 1649, 1653, 1654, 1657, 1660, 1665, 1666, 1668, 
1671, 1676, 1681, 1686, 1693, 1702, 1703, 1704, 1706, 1709, 1712, 1713, 1715, 1716, 1720, 
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1729, 1730, 1734, 1735, 1736, 1740, 1743, 1745, 1753, 1756, 1759, 1761, 1764, 1765, 1766, 
1769, 1771, 1772, 1776, 1779, 1780, 1783, 1787, 1788, 1790, 1792, 1794, 1796, 1797, 1798, 
1801, 1803, 1806, 1812, 1816, 1818, 1819, 1820, 1824, 1827, 1828, 1829, 1830, 1832, 1833, 
1839, 1841, 1842, 1844, 1845, 1848, 1853, 1854, 1858, 1861, 1863, 1864, 1867, 1870, 1871, 
1874, 1878, 1881, 1883, 1885, 1886, 1887, 1892, 1895, 1899, 1902, 1906, 1911, 1919, 1922, 
1926, 1927, 1928, 1929, 1931, 1932, 1934, 1938, 1941, 1946, 1947, 1948, 1950, 1951, 1953, 
1956, 1957, 1958, 1964, 1965, 1967, 1971, 1979; 

right Primer: SEQ IDNOS:1578, 1581, 1584, 1586, 1589, , 1949, 1952, 1954, 1955, 
1959, 1960, 1961, 1962, 1963, 1966, 1968, 1969, 1970, 1972, 1973, 1974, 1975, 1976, 1977, 
1978, 1980 

Detection: SEQ ID NOS: 1579, 1582, 1585, 1590, 1598, 1614, 1615, 1620, 1637, 1640, 
1642, 1651, 1656, 1659, 1662, 1670, 1672, 1680, 1682, 1688, 1697, 1708, 1711, 1714, 1718, 
1722, 1731, 1739, 1742, 1754, 1763, 1774, 1778, 1782, 1785, 1800, 1805, 1809, 1822, 1826, 
1835, 1847, 1850, 1860, 1869, 1876, 1880, 1889, 1894, 1897, 1904, 1910, 1921, 1924, 1943, 
1981, 

SEQ ID NO: 32 

left Primer: SEQ ID NOS: 1982, 1988, 1989, 1992, 1996, 1997, 1998, 2001, 2002, 
2005, 2006, 2009, 2011, 2013, 2014, 2015, 2016, 2021; 

right Primer: SEQ ID NOS: 1983, 1985, 1986, 1987, 1990, 1993, 1994, 1995, 1999, 
2004, 2007, 2008, 2010, 2012, 2018, 2019, 2020, 2022, 2023 

Detection: SEQ ID NOS .1984, 1991, 2000, 2003, 2017, 

SEQ ID NO: 33 

left Primer: SEQ ID NOS:2024, 2028, 2032, 2033, 2042, 2045, 2046, 2049, 2052, 
2053, 2057, 2058, 2061, 2064, 2065, 2067, 2068, 2070, 2073, 2074, 2077, 2078, 2079, 2080, 
2082, 2083, 2088, 2090, 2091, 2092, 2093, 2098 

right Primer: SEQ ID NOS:2025, 2027, 2029, 2031, 2034, 2036, 2037, 2038, 2039, 
2041, 2043, 2047, 2048, 2050, 2054, 2055, 2056, 2059, 2062, 2063, 2066, 2069, 2071, 2075, 
2081, 2084, 2085, 2086, 2087, 2089, 2094, 2095, 2096, 2097; 

78 



Detection: SEQ ID NOS:026, 2030, 2035, 2040, 2044, 2051, 2060, 2072, 2076. 
SEQIDNO: 34 

left Primer: SEQ ID NOS:2099, 2102, 2104, 2107, 2110, 2111, 2112, 2113, 2114, 
2115, 2118, 2119, 2121, 2122, 2123, 2124, 2126, 2128, 2132, 2133, 2134, 2143, 2147, 2148, 
2149,2151,2155; 

right Primer: SEQ ID NOS:2100, 2105, 2108, 2116, 2125, 2127, 2129, 2130, 2131, 
2135, 2136, 2137, 2138, 2139, 2140, 2141, 2142, 2144, 2146, 2150, 2152, 2153, 2154, 2156; 
Detection: SEQ ID NOS:2101, 2103, 2106, 2109, 2117, 2120, 2145. 

SEQIDNO: 24 

left Primer: SEQ ID NOS:2157, 2160, 2161, 2168, 2169, 2171, 2172, 2173, 2179, 
2184, 2186, 2191, 2193, 2196, 2200, 2201, 2202, 2206, 2207, 2208, 2210, 2211, 2214, 2216, 
2220, 2223, 2224, 2225, 2226, 2228, 2230, 2231, 2232, 2234, 2235, 2236, 2237, 2240, 2241, 

2243, 2249, 2250, 2251, 2252, 2254, 2259, 2261, 2262, 2263, 2264, 2265, 2266, 2269, 2271, 
2272, 2273, 2274, 2275, 2276, 2277, 2280, 2281, 2283, 2286, 2289, 2291, 2296, 2299, 2300, 
2303, 2306, 2307, 2309, 2312, 2314, 2322, 2323, 2324, 2325, 2326, 2327, 2333; 

right Primer: SEQ ID NOS:2158, 2162, 2164, 2165, 2166, 2167, 2170, 2174, 2176, 
2177, 2178, 2180, 2181, 2182, 2183, 2185, 2187, 2189, 2190, 2192, 2194, 2195, 2197, 2198, 
2199, 2203, 2205, 2209, 2212, 2215, 2217, 2218, 2219, 2221, 2227, 2229, 2233, 2238, 2242, 

2244, 2245, 2246, 2247, 2248, 2255, 2257, 2258, 2260, 2267, 2270, 2278, 2282, 2284, 2287, 
2290, 2292, 2294, 2295, 2297, 2301, 2304, 2308, 2310, 2313, 2316, 2317, 2318, 2319, 2320, 
2321, 2328, 2329, 2330, 2331, 2332, 2334; 

Detection: SEQ IDNOS:2159, 2163, 2175, 2188, 2204, 2213, 2222, 2239, 2253, 2256, 
2268, 2279, 2285, 2288, 2293, 2298, 2302, 2305, 2311, 2315. 

SEQ ID NO: 25 

left Primer: SEQ ID NOS:2335, 2339, 2340, 2341, 2343, 2344, 2347, 2348, 2349, 
2350, 2353, 2354, 2357, 2361, 2362, 2363, 2364, 2369, 2370, 2371, 2372, 2375, 2377, 2380; 
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right Primer: SEQ ID NOS:2336, 2338, 2342, 2345, 2351, 2355, 2358, 2360, 2365, 
2367, 2368, 2373, 2376, 2378, 2379; 

Detection: SEQ ID NOS:2337, 2346, 2352, 2356, 2359, 2366, 2374, 2381. 

SEQ ID NO: 28 

left Primer: SEQ ID NOS:2382, 2386, 2390, 2391, 2394, 2400, 2402, 2404, 2408, 
241 1, 2412, 2415, 2417, 2419, 2423, 2425, 2428, 2435, 2436, 2440, 2443, 2449, 2453, 2454, 
2456, 2457, 2458, 2462, 2463, 2464, 2468, 2469, 2475, 2478, 2481, 2488, 2489, 2490, 2491, 
2492, 2495, 2497, 2511, 2512, 2514, 2517, 2518, 2531, 2532, 2533, 2534, 2535, 2537, 2541, 
2542, 2546, 2550, 2554, 2558, 2559; 

right Primer: SEQ ID NOS:2383, 2385, 2387, 2389, 2392, 2393, 2395, 2396, 2397, 
2398, 2399, 2401, 2403, 2405, 2407, 2409, 2413, 2414, 2416, 2418, 2420, 2421, 2422, 2424, 
2426, 2429, 2431, 2432, 2433, 2434, 2437, 2438, 2439, 2441, 2442, 2444, 2445, 2446, 2447, 
2448, 2450, 2452, 2455, 2459, 2460, 2461, 2466, 2467, 2470, 2472, 2473, 2474, 2476, 2479, 
2480, 2482, 2483, 2484, 2485, 2486, 2487, 2493, 2494, 2496, 2498, 2499, 2500, 2501, 2502, 
2503, 2504, 2505, 2506, 2507, 2508, 2509, 2510, 2513, 2515, 2516, 2519, 2520, 2521, 2522, 

2523, 2525, 2526, 2527, 2528, 2530, 2536, 2538, 2540, 2543, 2544, 2545, 2547, 2548, 2549, 
2551, 2553, 2555, 2556, 2557, 2560; 

Detection: SEQ ID NOS:2384, 2388, 2406, 2410, 2427, 2430, 2451, 2465, 2471, 2477, 

2524, 2529, 2539, 2552. 

SEQ ID NO: 26 

left Primer: SEQ ID NOS:2561, 2564, 2567, 2569, 2573, 2574, 2579, 2581, 2583, 
2586, 2588, 2590, 2592, 2596, 2599, 2600, 2602, 2604, 2609, 2611, 2612, 2615, 2617, 2618, 
2619, 2622, 2624, 2630, 2632, 2633, 2636, 2640, 2641, 2642, 2644, 2648, 2651, 2654, 2655, 
2656, 2658, 2660, 2665, 2667, 2673, 2680, 2685, 2689, 2692, 2695, 2697, 2701, 2704, 2707, 
2709, 2710, 271 1, 2712, 2714, 2715, 2716, 2719, 2720, 2721, 2724, 2725, 2727, 2728, 2729, 
2730, 2734, 2735, 2736, 2737, 2738, 2742, 2745, 2748, 2749, 2751, 2752, 2755, 2757, 2759, 
2762, 2766, 2770, 2772, 2776, 2777, 2779, 2783, 2784, 2785, 2789, 2790, 2792, 2799, 2800, 
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2802, 2804, 2806, 2807, 2810, 2811, 2815, 2818, 2819, 2822, 2823, 2827, 2829, 2833, 2835, 
2838, 2841, 2842, 2845, 2846, 2847, 2850, 2853, 2856, 2858, 2861, 2864, 2866, 2871, 2872, 
2873, 2875, 2876, 2879, 2880, 2884, 2885, 2886, 2888, 2890, 2892, 2893, 2895, 2896, 2900, 
2901, 2904, 2907, 2910, 2913, 2915, 2917, 2920, 2921, 2922, 2923, 2924, 2926, 2928, 2930, 
2936, 2938, 2940, 2943, 2945, 2946, 2947, 2948, 2949, 2950, 2951, 2952, 2953, 2956, 2957, 
2958, 2959; 

right Primer: SEQ ID NOS:2562, 2565, 2568, 2570, 2572, 2575, 2577, 2580, 2582, 
2584, 2587, 2589, 2591, 2593, 2594, 2595, 2597, 2601, 2603, 2605, 2607, 2608, 2610, 2613, 

2620, 2623, 2625, 2626, 2627, 2628, 2629, 2631, 2634, 2637, 2638, 2639, 2643, 2645, 2647, 
2649, 2652, 2657, 2659, 2661, 2662, 2663, 2664, 2666, 2668, 2669, 2670, 2672, 2674, 2676, 
2677, 2681, 2683, 2684, 2686, 2688, 2690, 2693, 2694, 2696, 2698, 2699, 2700, 2702, 2705, 
2708, 2713, 2717, 2722, 2726, 2731, 2733, 2739, 2741, 2743, 2744, 2746, 2747, 2750, 2753, 
2758, 2760, 2763, 2765, 2767, 2769, 2771, 2773, 2774, 2775, 2780, 2781, 2782, 2786, 2788, 
2791, 2793, 2795, 2796, 2797, 2798, 2801, 2803, 2805, 2808, 2812, 2813, 2814, 2816, 2817, 
2820, 2821, 2824, 2825, 2826, 2828, 2830, 2832, 2834, 2836, 2839, 2840, 2843, 2848, 2851, 
2854, 2855, 2859, 2860, 2863, 2865, 2867, 2869, 2877, 2881, 2883, 2887, 2889, 2894, 2897, 
2899, 2902, 2905, 2908, 2909, 291 1, 2914, 2916, 2918, 2925, 2927, 2929, 2931, 2932, 2933, 
2934, 2935, 2937, 2939, 2942, 2944, 2954, 2955, 2960; 

Detection: SEQ ID NOS:2563, 2566, 2571, 2576, 2578, 2585, 2598, 2606, 2614, 2616, 

2621, 2635, 2646, 2650, 2653, 2671, 2675, 2678, 2679, 2682, 2687, 2691, 2703, 2706, 2718, 
2723, 2732, 2740, 2754, 2756, 2761, 2764, 2768, 2778, 2787, 2794, 2809, 2831, 2837, 2844, 
2849, 2852, 2857, 2862, 2868, 2870, 2874, 2878, 2882, 2891, 2898, 2903, 2906, 2912, 2919, 
2941,2961. 

SEQ ID NO: 38 

left Primer: SEQ ID NOS:2962, 2968; 

right Primer: SEQ ID NOS:2963, 2965, 2966, 2967, 2969, 2971, 2972, 2973; 
Detection: SEQ ID NOS:2964, 2970. 
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SEQ ID NO: 39 

left Primer: SEQ ID NO:2974; 
right Primer: SEQ ID NO:2975; 
Detection: SEQ ID NO:2976. 

SEQ ID NO: 40 

left Primer: SEQ ID NOS:2977, 2982, 2983, 2984, 2985, 2988, 2998, 3002, 3006, 
3009, 3015, 3019, 3022, 3023, 3025, 3028, 3030, 3031; 

right Primer: SEQ ID NOS:2978, 2980, 2981, 2986, 2987, 2989, 2991, 2992, 2993, 
2995, 2996, 2997, 2999, 3000, 3001, 3003, 3004, 3005, 3007, 3010, 3011, 3012, 3013, 3016, 
3017, 3018, 3020, 3024, 3026, 3029, 3032, 3033, 3034; 

Detection: SEQ ID NOS:979, 2990, 2994, 3008, 3014, 3021, 3027. 

SEQ ID NO: 41 

left Primer: SEQ ID NOS:3035, 3038, 3041, 3043, 3051, 3052, 3056, 3060, 3063, 
3068, 3069, 3070, 3073, 3075, 3076, 3078, 3081, 3082, 3085, 3089, 3090, 3093, 3095, 3099, 
3101, 3108, 3113, 3115, 3116, 3117, 3120, 3124, 3126, 3129, 3132, 3136, 3137, 3139, 3141, 
3145, 3149, 3153, 3154, 3157, 3158, 3163, 3165, 3168, 3172, 3173, 3179, 3180, 3182, 3183, 
3185, 3191, 3199, 3202, 3205, 3207, 3209, 3211, 3216, 3217, 3218, 3221, 3223, 3226, 3227, 
3228, 3229, 3230, 3232, 3236, 3237, 3238, 3239, 3240, 3241, 3242, 3245, 3249, 3250, 3251, 
3253, 3255, 3258, 3260, 3262, 3263, 3265, 3267, 3268, 3269, 3271, 3274, 3277, 3278, 3279, 
3281,3282; 

right Primer: SEQ ID NOS:3036, 3039, 3044, 3046, 3047, 3048, 3049, 3053, 3055, 
3057, 3059, 3061, 3064, 3065, 3066, 3067, 3071, 3072, 3074, 3077, 3079, 3080, 3084, 3086, 
3087, 3088, 3092, 3094, 3096, 3098, 3100, 3102, 3104, 3105, 3107, 3109, 31 10, 31 1 1, 31 12, 
3114, 3118, 3119, 3121, 3123, 3125, 3127, 3128, 3130, 3131, 3133, 3135, 3138, 3140, 3142, 
3144, 3146, 3147, 3148, 3150, 3151, 3152, 3155, 3156, 3159, 3160, 3161, 3162, 3164, 3166, 
3167, 3169, 3170, 3171, 3174, 3175, 3176, 3177, 3178, 3181, 3184, 3186, 3188, 3189, 3190, 
3192, 3194, 3196, 3198, 3201, 3203, 3206, 3208, 3210, 3212, 3214, 3215, 3219, 3220, 3222, 



82 



3224, 3231, 3233, 3234, 3235, 3243, 3246, 3248, 3252, 3254, 3256, 3257, 3259, 3261, 3264, 
3266, 3272, 3275; 

Detection: SEQ ID NOS:3037, 3040, 3042, 3045, 3050, 3054, 3058, 3062, 3083, 3091, 
3097, 3103, 3106, 3122, 3134, 3143, 3187, 3193, 3195, 3197, 3200, 3204, 3213, 3225, 3244, 
3247, 3270, 3273, 3276, 3280. 

SEQ ID NO: 5 

left Primer: SEQ ID NOS:3283, 3287, 3288, 3291, 3292, 3293, 3294, 3296, 3297, 
3298, 3299, 3302, 3303, 3304, 3307, 3310, 3314, 3316, 3319, 3320, 3323, 3324, 3326, 3327, 
3330, 3331, 3335, 3338, 3339, 3340, 3341, 3346, 3348, 3351, 3352, 3355, 3359, 3364, 3366, 
3369, 3371, 3373, 3374, 3379, 3382, 3383, 3386, 3390, 3391, 3392, 3394, 3395, 3399, 3401, 
3402, 3404, 3405, 3409; 

right Primer: SEQ ID NOS:3284, 3286, 3289, 3295, 3300, 3305, 3306, 3308, 3309, 
3311, 3312, 3315, 3318, 3321, 3328, 3333, 3336, 3343, 3344, 3345, 3347, 3349, 3353, 3356, 
3358, 3360, 3362, 3363, 3367, 3370, 3372, 3375, 3377, 3378, 3380, 3384, 3387, 3389, 3393, 
3396, 3397, 3400, 3403, 3406, 3407, 3408, 3410; 

Detection: SEQ ID NOS:3285, 3290, 3301, 3313, 3317, 3322, 3325, 3329, 3332, 3334, 
3337, 3342, 3350, 3354, 3357, 3361, 3365, 3368, 3376, 3381, 3385, 3388, 3398, 341 1. 

SEQ ID NO: 6 

left Primer: SEQ ID NOS:3412, 3418, 3419, 3420, 3423, 3424, 3425, 3427, 3428, 
3429, 3432, 3433, 3434, 3437, 3438, 3440, 3445, 3447, 3451, 3454, 3455, 3456, 3457, 3459, 
3462, 3465, 3466, 3468, 3469, 3470, 3471, 3474, 3477, 3479, 3481, 3482, 3483, 3485, 3486, 
3487, 3488, 3490, 3491, 3492, 3498, 3500, 3501, 3502; 

right Primer: SEQ ID NOS:3413, 3415, 3416, 3417, 3421, 3422, 3426, 3431, 3435, 
3436, 3441, 3443, 3444, 3448, 3449, 3450, 3452, 3458, 3460, 3463, 3467, 3472, 3475, 3476, 
3478, 3480, 3489, 3493, 3495, 3496, 3497, 3499, 3503 

Detection: SEQ IDNOS:3414, 3430, 3439, 3442, 3446, 3453, 3461, 3464, 3473, 3484, 
3494, 3504. 
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SEQ ID NO: 8 

left Primer: SEQ ID NOS:3505, 3509, 3514, 3517, 3521, 3522, 3523, 3525, 3527, 
3531, 3532, 3533, 3534, 3535, 3536, 3538, 3539, 3543, 3545, 3547, 3549, 3553, 3556, 3557, 
3558, 3559, 3560, 3562, 3563, 3564, 3567, 3571, 3572, 3575, 3578, 3582, 3584, 3585, 3590, 
3600, 3603, 3606, 3610, 3612, 3616, 3619, 3620, 3626, 3628; 

right Primer: SEQ ID NOS:3506, 3508, 3510, 3512, 3513, 3515, 3518, 3519, 3520, 
3524, 3526, 3528, 3530, 3540, 3542, 3544, 3546, 3550, 3552, 3554, 3561, 3565, 3566, 3568, 
3570, 3573, 3574, 3576, 3579, 3581, 3583, 3586, 3588, 3589, 3591, 3593, 3594, 3595, 3596, 
3598, 3599, 3601, 3602, 3604, 3605, 3607, 3608, 3609, 361 1, 3613, 3615, 3617, 3621, 3623, 
3624, 3625; 

Detection: SEQ IDNOS:3507, 3511, 3516, 3529, 3537, 3541, 3548, 3551, 3555, 3569, 
3577, 3580, 3587, 3592, 3597, 3614, 3618, 3622, 3627. 

SEQ ID NO: 42 

left Primer: SEQ ID NOS:3629, 3632, 3634, 3639, 3640, 3643, 3646, 3649, 3654, 
3658, 3659, 3660, 3662, 3665, 3666, 3668, 3669, 3671, 3673, 3679, 3681, 3684, 3689, 3692, 
3694, 3695, 3696, 3697, 3698, 3699, 3700, 3702, 3703, 3705, 3706, 3708, 3709, 3712, 3715, 
3719, 3720, 3721, 3722, 3724, 3725, 3729, 3730, 3733, 3737, 3739, 3740, 3741, 3746, 3749, 
3753, 3757, 3758, 3761, 3762, 3764, 3765, 3766, 3767, 3768, 3771, 3772, 3777, 3781, 3782, 
3783, 3784, 3786, 3787, 3790, 3795, 3798, 3799, 3801, 3804, 3807, 3808, 3809, 3810, 3816, 
3818, 3819, 3821, 3822, 3823, 3825, 3827, 3828, 3831, 3832, 3836, 3843, 3845, 3846, 3850, 
3855, 3857, 3862, 3863, 3864, 3865, 3867, 3868, 3869, 3871, 3872, 3873, 3874, 3876, 3880, 
3881, 3884, 3887, 3892, 3894, 3897, 3900, 3901, 3902, 3907, 3912, 3914, 3918, 3921, 3924, 
3926, 3927, 3928, 3932; 

right Primer: SEQ ID NOS:3630, 3635, 3637, 3641, 3644, 3645, 3647, 3650, 3652, 
3653, 3655, 3657, 3661, 3663, 3664, 3667, 3670, 3672, 3674, 3676, 3678, 3680, 3682, 3685, 
3687, 3688, 3690, 3693, 3701, 3704, 3707, 3710, 3713, 3714, 3716, 3717, 3718, 3726, 3728, 
3731, 3734, 3735, 3736, 3738, 3742, 3743, 3744, 3745, 3747, 3748, 3750, 3751, 3752, 3754, 
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3755, 3759, 3760, 3769, 3773, 3775, 3776, 3778, 3779, 3780, 3785, 3788, 3789, 3792, 3793, 
3794, 3797, 3800, 3802, 3805, 3811, 3812, 3813, 3814, 3815, 3817, 3820, 3824, 3826, 3829, 
3830, 3833, 3835, 3837, 3838, 3839, 3840, 3841, 3842, 3847, 3848, 3849, 3851, 3853, 3854, 
3858, 3859, 3860, 3861, 3866, 3870, 3875, 3877, 3878, 3879, 3882, 3885, 3886, 3889, 3890, 
3891, 3893, 3895, 3898, 3903, 3905, 3908, 3910, 3913, 3915, 3916, 3917, 3919, 3920, 3922, 
3925, 3929,3930, 3931,3933; 

Detection: SEQ ID NOS:3631, 3633, 3636, 3638, 3642, 3648, 3651, 3656, 3675, 3677, 
3683, 3686, 3691, 3711, 3723, 3727, 3732, 3756, 3763, 3770, 3774, 3791, 3796, 3803, 3806, 
3834, 3844, 3852, 3856, 3883, 3888, 3896, 3899, 3904, 3906, 3909, 391 1, 3923. 

SEQ ID NO: 14 

left Primer: SEQ ID NOS:3934, 3938, 3939, 3941, 3942, 3946, 3947, 3953, 3954, 
3956, 3959, 3963, 3964, 3965, 3967, 3968, 3969, 3970, 3973, 3977, 3978, 3979, 3980; 

right Primer: SEQ ID NOS:3935, 3937, 3943, 3945, 3948, 3949, 3950, 3951, 3952, 
3955, 3957, 3960, 3961, 3962, 3966, 3971, 3972, 3974, 3976, 3981, 3982, 3983, 3984; 

Detection: SEQ ID NOS:3936, 3940, 3944, 3958, 3975. 

SEQ ID NO: 15 

left Primer: SEQ ID NOS:3985, 3988, 3991, 3992, 3995, 3998, 4001, 4002, 4004, 
4010, 4013, 4015, 4018, 4022, 4025, 4027, 4029, 4030, 4031, 4035, 4036, 4038, 4040, 4045, 
4046, 4048, 4049, 4050, 4052, 4053, 4056, 4061, 4064, 4067, 4068, 4070, 4071, 4074, 4076, 
4077, 4080, 4081, 4082, 4083, 4084, 4088, 4091, 4092, 4093, 4094, 4097, 4098, 4102, 4104, 
41 1 1, 41 14, 4117, 4118, 4122, 4125, 4128, 4132, 4133, 4134, 4136, 4140, 4143, 4144, 4147, 
4148, 4150, 4151, 4157, 4158, 4159, 4161, 4166, 4167, 4169, 4171, 4174, 4178, 4179, 4183, 
4187, 4189, 4190, 4192, 4195, 4196, 4197, 4199, 4204, 4205, 4206, 4211, 4217, 4218, 4221, 
4222, 4223, 4226, 4229, 4230, 4231, 4235, 4236, 4240, 4241, 4244, 4245, 4249, 4252, 4253, 
4254, 4256; 

right Primer: SEQ ID NOS:3986, 3989, 3993, 3996, 3999, 4003, 4005, 4007, 4008, 
4009, 401 1, 4014, 4016, 4017, 4019, 4020, 4021, 4023, 4026, 4032, 4033, 4037, 4041, 4043, 
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4044, 4047, 4054, 4057, 4059, 4062, 4063, 4065, 4066, 4069, 4072, 4073, 4075, 4078, 4085, 
4086, 4087, 4090, 4096, 4099, 4100, 4103, 4106, 4107, 4108, 4109, 41 10, 41 12, 41 13, 41 15, 
4119, 4120, 4121, 4123, 4126, 4127, 4129, 4130, 4131, 4135, 4137, 4139, 4142, 4146, 4149, 
4152, 4154, 4155, 4160, 4163, 4164, 4165, 4168, 4170, 4172, 4175, 4177, 4180, 4182, 4184, 
4186, 4188, 4193, 4194, 4200, 4202, 4203, 4207, 4209, 4212, 4214, 4215, 4216, 4219, 4224, 
4227, 4232, 4234, 4237, 4239, 4242, 4243, 4246, 4247, 4250, 4255, 4257, 4258, 4259; 

Detection: SEQ ID NOS:3987, 3990, 3994, 3997, 4000, 4006, 4012, 4024, 4028, 4034, 
4039, 4042, 4051, 4055, 4058, 4060, 4079, 4089, 4095, 4101, 4105, 4116, 4124, 4138, 4141, 
4145, 4153, 4156, 4162, 4173, 4176, 4181, 4185, 4191, 4198, 4201, 4208, 4210, 4213, 4220, 
4225, 4228, 4233, 4238, 4248, 4251. 

SEQ ID NO: 7 

left Primer: SEQ ID NOS:4260, 4263, 4266, 4270, 4272, 4274, 4275, 4276, 4279, 
4282, 4285, 4286, 4287, 4289, 4291, 4294, 4297, 4301, 4307, 4311, 4314, 4315, 4317, 4320, 
4322, 4325, 4326, 4328, 4329, 4330, 4331, 4332, 4337, 4338, 4341, 4343, 4349, 4353, 4356, 
4360, 4361, 4364, 4366, 4370, 4374, 4379, 4380, 4383, 4384, 4387, 4389, 4390, 4393, 4395, 
4400, 4401, 4405, 4408, 4412, 4416, 4418, 4424, 4425, 4430, 4432, 4433, 4438, 4440, 4444, 
4445, 4446, 4448, 4449, 4452, 4453, 4454, 4455, 4458, 4460, 4461, 4463, 4464, 4470, 4471, 
4472, 4476, 4478, 4479, 4480, 4481, 4484, 4487, 4488, 4489, 4490, 4493, 4495, 4499, 4501, 
4502, 4504, 4505, 4507, 4508, 4513, 4516, 4521, 4522, 4528, 4529, 4530, 4534, 4537, 4539, 
4542, 4544, 4551, 4552, 4555, 4558, 4559, 4560; 

right Primer: SEQ ID NOS:4261, 4264, 4267, 4269, 4271, 4273, 4277, 4278, 4280, 
4281, 4283, 4288, 4292, 4295, 4296, 4298, 4299, 4300, 4302, 4304, 4305, 4306, 4308, 4310, 
4312, 4313, 4316, 4318, 4319, 4327, 4333, 4335, 4339, 4342, 4344, 4346, 4347, 4348, 4350, 
4352, 4355, 4357, 4359, 4362, 4365, 4367, 4369, 4371, 4372, 4375, 4377, 4378, 4381, 4382, 
4385, 4388, 4391, 4394, 4396, 4397, 4398, 4399, 4402, 4403, 4404, 4406, 4409, 441 1, 4413, 
4415, 4417, 4419, 4421, 4422, 4423, 4426, 4427, 4428, 4429, 4431, 4434, 4435, 4436, 4439, 
4441, 4443, 4447, 4450, 4451, 4456, 4457, 4459, 4462, 4465, 4466, 4467, 4468, 4469, 4473, 
4475, 4482, 4483, 4485, 4486, 4491, 4492, 4494, 4496, 4497, 4500, 4503, 4506, 4509, 4510, 
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4511, 4512, 4514, 4515, 4517, 4518, 4519, 4520, 4523, 4525, 4527, 4531, 4532, 4533, 4535, 
4536, 4538, 4540, 4545, 4546, 4547, 4548, 4550, 4553, 4554, 4556, 4557, 4561, 4562; 

Detection: SEQ IDNOS:4262, 4265, 4268, 4284, 4290, 4293, 4303, 4309, 4321, 4323, 
4324, 4334, 4336, 4340, 4345, 4351, 4354, 4358, 4363, 4368, 4373, 4376, 4386, 4392, 4407, 
4410, 4414, 4420, 4437, 4442, 4474, 4477, 4498, 4524, 4526, 4541, 4543, 4549. 

SEQ ID NO: 1 

left Primer: SEQ ID NOS:4563, 4566, 4569, 4573, 4576, 4577, 4578, 4582, 4583, 
4591, 4592, 4593, 4595, 4597, 4598, 4603, 4605, 4608, 4609, 4610, 4612, 4616, 4619, 4620, 
4621, 4623, 4624, 4625, 4626, 4627, 4630, 4631, 4633, 4637, 4638, 4639, 4643, 4646, 4647, 
4648, 4649; 

right Primer: SEQ ID NOS:4564, 4567, 4570, 4572, 4574, 4575, 4579, 4580, 4581, 
4584, 4585, 4586, 4587, 4588, 4589, 4590, 4594, 4596, 4599, 4601, 4602, 4604, 4606, 4611, 
4613, 4615, 4617, 4622, 4628, 4632, 4634, 4636, 4640, 4642, 4644, 4645; 

Detection: SEQ IDNOS:4565, 4568, 4571, 4600, 4607, 4614, 4618, 4629, 4635, 4641. 

SEQ ID NO: 2 

left Primer: SEQ ID NOS:4650, 4653, 4655, 4656, 4658, 4660, 4661, 4663, 4666, 
4667, 4670; 

right Primer: SEQ ID NOS:4651, 4654, 4657, 4659, 4662, 4664, 4668, 4671; 
Detection: SEQ ID NOS:4652, 4665, 4669. 

SEQ ID NO: 45 

left Primer: SEQ ID NOS:4672, 4675, 4679, 4683, 4686, 4689, 4693, 4699, 4702, 
4705, 4706, 4709, 4710, 4712, 4717, 4722, 4725, 4726, 4731, 4734, 4738, 4740, 4741, 4743, 
4744, 4745, 4747, 4749, 4753, 4754, 4755, 4760, 4762, 4763, 4765, 4771, 4773, 4775, 4776, 
4778, 4781, 4782, 4784, 4789, 4792, 4793, 4795, 4798, 4800, 4803, 4806, 4809, 4813, 4816, 
4820, 4821, 4822, 4825, 4826, 4827, 4829, 4831, 4834, 4835, 4836, 4837, 4839, 4842, 4847, 
4849, 4850, 4851, 4852, 4854, 4855, 4857, 4859, 4860, 4861, 4866, 4867, 4869, 4870, 4878, 
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4879, 4881, 4883, 4884, 4886, 4889, 4890, 4891, 4892, 4893, 4894, 4897, 4901, 4905, 4908, 
4909, 4912, 4913, 4914, 4918, 4920, 4922, 4923, 4927, 4928, 4931, 4934, 4935, 4938, 4941, 

4942, 4946, 4948, 4953, 4954, 4957, 4959, 4960, 4963, 4964, 4966, 4967, 4968, 4969, 4970, 
4972, 4974, 4975, 4977, 4980, 4982, 4984, 4987, 4990, 4992, 4998, 4999, 5000, 5003, 5005, 
5009, 5012, 5013, 5014, 5017, 5018, 5019, 5021, 5023, 5026, 5029, 5031, 5033, 5036, 5037, 
5038, 5039, 5040, 5042, 5045, 5046, 5048, 5053, 5055, 5056, 5059, 5060, 5063, 5065, 5066, 
5069, 5073, 5075, 5076, 5079, 5080, 5082, 5087, 5089, 5090, 5092, 5095, 5096, 5097, 5099, 
5101, 5103, 5104, 5105, 5106, 5107, 5108, 5109, 5111, 5114, 5115, 5117, 5121, 5122, 5123, 
5129, 5130, 5131, 5133, 5136, 5138, 5139, 5140, 5141, 5142, 5145, 5147, 5149, 5150, 5151, 
5154, 5155, 5157, 5158, 5164, 5166, 5171, 5174, 5177, 5178, 5180, 5182, 5183, 5184, 5185, 
5186, 5187, 5193, 5198, 5200, 5201, 5203, 5205, 5206, 5208, 5209, 5210, 5213, 5219, 5220, 
5221, 5224, 5227, 5229, 5230, 5233, 5234, 5238, 5239, 5242, 5243, 5244, 5248, 5249, 5250, 
5252, 5253, 5254, 5255, 5259, 5267, 5269; 

right Primer: SEQ ID NOS:4673, 4676, 4678, 4680, 4681, 4682, 4684, 4687, 4690, 
4692, 4694, 4696, 4697, 4700, 4703, 4707, 471 1, 4713, 4715, 4716, 4718, 4720, 4721, 4723, 
4727, 4729, 4730, 4732, 4735, 4737, 4742, 4748, 4750, 4752, 4756, 4758, 4761, 4764, 4766, 
4767, 4768, 4769, 4770, 4772, 4774, 4777, 4779, 4780, 4785, 4786, 4787, 4788, 4790, 4791, 
4794, 4796, 4799, 4801, 4804, 4805, 4807, 4808, 4810, 4812, 4814, 4815, 4817, 4819, 4823, 
4824, 4828, 4830, 4832, 4838, 4840, 4843, 4844, 4845, 4846, 4853, 4856, 4858, 4862, 4864, 
4865, 4868, 4871, 4873, 4874, 4875, 4876, 4877, 4885, 4887, 4895, 4896, 4898, 4900, 4902, 
4904, 4906, 4911, 4915, 4916, 4917, 4919, 4921, 4924, 4926, 4929, 4932, 4936, 4937, 4939, 

4943, 4944, 4945, 4947, 4949, 4951, 4952, 4956, 4958, 4961, 4965, 4971, 4973, 4976, 4978, 
4981, 4983, 4985, 4988, 4993, 4994, 4996, 4997, 5001, 5004, 5006, 5008, 5010, 5015, 5020, 
5022, 5024, 5025, 5027, 5030, 5032, 5034, 5041, 5043, 5047, 5049, 5050, 5051, 5052, 5054, 
5057, 5061, 5062, 5064, 5067, 5070, 5071, 5072, 5074, 5077, 5083, 5085, 5086, 5091, 5093, 
5098, 5100, 5102, 5110, 5112, 5113, 5116, 5118, 5120, 5124, 5126, 5127, 5132, 5134, 5137, 
5143, 5144, 5146, 5148, 5153, 5156, 5159, 5160, 5161, 5162, 5163, 5165, 5167, 5168, 5169, 
5170, 5172, 5173, 5175, 5176, 5179, 5181, 5188, 5190, 5191, 5192, 5194, 5196, 5197, 5199, 
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5202, 5204, 5207, 5211, 5214, 5216, 5217, 5223, 5225, 5228, 5231, 5232, 5235, 5237, 5240, 
5245, 5247, 5251, 5256, 5257, 5261, 5262, 5264, 5265, 5266, 5268, 52701 

Detection: SEQ ID NOS:4674, 4677, 4685, 4688, 4691, 4695, 4698, 4701, 4704, 4708, 
4714, 4719, 4724, 4728, 4733, 4736, 4739, 4746, 4751, 4757, 4759, 4783, 4797, 4802, 4811, 
4818, 4833, 4841, 4848, 4863, 4872, 4880, 4882, 4888, 4899, 4903, 4907, 4910, 4925, 4930, 
4933, 4940, 4950, 4955, 4962, 4979, 4986, 4989, 4991, 4995, 5002, 5007, 5011, 5016, 5028, 
5035, 5044, 5058, 5068, 5078, 5081, 5084, 5088, 5094, 5119, 5125, 5128, 5135, 5152, 5189, 
5195, 5212, 5215, 5218, 5222, 5226, 5236, 5241, 5246, 5258, 5260, 5263, 5271. 

SEQ ID NO: 46 

left Primer: SEQ ID NOS:5272, 5275, 5278, 5281, 5287, 5290, 5291, 5298, 5303, 
5305, 5306, 5308, 5310, 5313, 5315, 5319, 5320, 5321, 5322, 5326, 5330, 5332, 5337, 5339, 
5341, 5343, 5345, 5346, 5353, 5361, 5362, 5363, 5364, 5367, 5369, 5370, 5373, 5378, 5382, 
5383, 5386, 5388, 5389, 5391, 5392, 5394, 5397, 5403, 5411, 5412, 5414, 5416, 5423, 5424, 
5425, 5426, 5431, 5433, 5435, 5438, 5441, 5444, 5447, 5448, 5449, 5451, 5452, 5455, 5456, 
5457, 5459, 5461, 5462, 5463, 5464, 5468, 5469, 5475, 5476, 5477, 5478, 5481, 5483, 5484, 
5485, 5487, 5488, 5490, 5491, 5493, 5494, 5497, 5499, 5500, 5501, 5502, 5506, 5507, 5508, 
5511, 5514, 5515, 5520, 5521, 5524, 5525, 5528, 5530, 5531, 5532, 5533, 5534, 5536, 5537, 
5538, 5539, 5540, 5541, 5545, 5546, 5547, 5548, 5553, 5555, 5558, 5561, 5563, 5565, 5568, 
5570, 5571, 5574, 5578, 5579, 5580, 5584, 5588, 5592, 5593, 5594, 5596, 5599, 5601, 5602, 
5604, 5606, 5607, 5610; 

right Primer: SEQ ID NOS:5273, 5276, 5279, 5282, 5284, 5286, 5288, 5292, 5294, 
5295, 5296, 5297, 5299, 5301, 5302, 5304, 5307, 5309, 5311, 5314, 5316, 5317, 5318, 5323, 
5324, 5327, 5329, 5331, 5333, 5335, 5336, 5338, 5340, 5342, 5347, 5349, 5350, 5351, 5352, 
5354, 5355, 5356, 5357, 5359, 5360, 5365, 5366, 5368, 5371, 5372, 5374, 5375, 5376, 5377, 
5379, 5381, 5384, 5385, 5387, 5390, 5393, 5395, 5396, 5399, 5400, 5401, 5402, 5404, 5405, 
5406, 5407, 5408, 5409, 5410, 5413, 5415, 5417, 5418, 5419, 5420, 5421, 5422, 5427, 5428, 
5429, 5432, 5434, 5436, 5439, 5442, 5445, 5450, 5453, 5458, 5460, 5465, 5466, 5467, 5471, 
5472, 5473, 5474, 5479, 5482, 5486, 5489, 5492, 5495, 5498, 5504, 5505, 5509, 5512, 5516, 
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5518, 5519, 5522, 5526, 5527, 5529, 5535, 5542, 5543, 5544, 5549, 5551, 5552, 5554, 5556, 
5559, 5560, 5562, 5566, 5567, 5569, 5572, 5575, 5577, 5582, 5583, 5585, 5587, 5589, 5591, 
5595, 5597, 5603, 5605, 5608, 5612, 5613; 

Detection: SEQ IDNOS:5274, 5277, 5280, 5283, 5285, 5289, 5293, 5300, 5312, 5325, 
5328, 5334, 5344, 5348, 5358, 5380, 5398, 5430, 5437, 5440, 5443, 5446, 5454, 5470, 5480, 
5496, 5503, 5510, 5513, 5517, 5523, 5550, 5557, 5564, 5573, 5576, 5581, 5586, 5590, 5598, 
5600, 5609, 5611. 

SEQ ID NO: 10 

left Primer: SEQ ID NOS:5614, 5618, 5619, 5622, 5625, 5628, 5630, 5636, 5640, 
5641, 5644, 5648, 5651, 5658, 5661, 5665, 5667, 5669, 5670, 5673, 5675, 5677, 5680, 5682, 
5683, 5684, 5685, 5686, 5688, 5691, 5692, 5694, 5695, 5698, 5699, 5700, 5701, 5702, 5703, 
5704, 5707, 5709, 5712, 5715, 5719, 5720, 5722, 5725, 5726, 5727, 5728, 5730, 5733, 5734, 
5736, 5739, 5743, 5744, 5746, 5747, 5748, 5750, 5751, 5752, 5754, 5757, 5758, 5762, 5767, 
5771, 5773, 5774, 5775, 5776, 5777, 5779, 5782, 5784, 5786, 5791, 5792, 5793, 5796, 5797, 
5800, 5802, 5805, 5807, 5810, 5812, 5814, 5818, 5819, 5820, 5823, 5825, 5830, 5831, 5832, 
5834, 5835, 5837, 5839, 5840, 5844, 5845, 5846, 5847, 5848, 5849, 5850, 5852, 5853, 5855, 
5857, 5859, 5860, 5866, 5867, 5869, 5872, 5873, 5876, 5880, 5882, 5885, 5886, 5889, 5892, 
5894, 5896, 5900, 5904, 5906, 5909, 5910, 5915, 5918, 5924, 5926, 5930, 5932, 5936, 5937, 
5941, 5942, 5943, 5949, 5950, 5956, 5958, 5961, 5963, 5964, 5965, 5967, 5968, 5969, 5970, 
5972, 5974, 5977, 5978, 5980, 5981, 5984, 5987, 5989, 5990, 5993, 5994, 5995, 5996, 5997, 
6002, 6005, 6007, 6010, 6012, 6013, 6016, 6017, 6018, 6021, 6023, 6024, 6026, 6030, 6034, 
6036, 6037, 6039, 6043, 6045, 6046; 

right Primer: SEQ ID NOS:5615, 5617, 5620, 5623, 5626, 5629, 5631, 5633, 5635, 
5638, 5642, 5645, 5646, 5647, 5649, 5650, 5652, 5654, 5656, 5657, 5659, 5662, 5663, 5666, 
5668, 5671, 5674, 5676, 5678, 5681, 5687, 5689, 5693, 5696, 5705, 5706, 5708, 5710, 5713, 
5714, 5716, 5718, 5721, 5723, 5724, 5729, 5731, 5732, 5737, 5738, 5740, 5742, 5745, 5753, 
5755, 5756, 5759, 5761, 5763, 5764, 5765, 5766, 5768, 5769, 5770, 5772, 5778, 5780, 5783, 
5785, 5787, 5788, 5789, 5790, 5794, 5798, 5801, 5803, 5804, 5806, 5808, 5809, 5813, 5815, 
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5816, 5817, 5821, 5824, 5826, 5827, 5828, 5829, 5833, 5836, 5838, 5841, 5842, 5843, 5851, 
5854, 5856, 5858, 5861, 5862, 5863, 5865, 5868, 5870, 5874, 5877, 5879, 5881, 5883, 5887, 
5888, 5890, 5891, 5893, 5897, 5899, 5901, 5903, 5905, 5907, 5908, 5911, 5913, 5914, 5916, 
5919, 5920, 5921, 5922, 5925, 5927, 5929, 5931, 5933, 5934, 5935, 5938, 5939, 5944, 5945, 
5946, 5947, 5948, 5951, 5952, 5953, 5954, 5955, 5957, 5959, 5960, 5966, 5973, 5975, 5976, 
5979, 5982, 5983, 5985, 5991, 5992, 5998, 5999, 6000, 6001, 6003, 6004, 6006, 6008, 6011, 
6014, 6019, 6022, 6025, 6028, 6029, 6031, 6032, 6033, 6035, 6038, 6040, 6042, 6044; 

Detection: SEQ ID NOS:5616, 5621, 5624, 5627, 5632, 5634, 5637, 5639, 5643, 5653, 
5655, 5660, 5664, 5672, 5679, 5690, 5697, 571 1, 5717, 5735, 5741, 5749, 5760, 5781, 5795, 
5799, 5811, 5822, 5864, 5871, 5875, 5878, 5884, 5895, 5898, 5902, 5912, 5917, 5923, 5928, 
5940, 5962, 5971, 5986, 5988, 6009, 6015, 6020, 6027, 6041. 

SEQ ID NO: 1 1 

left Primer: SEQ ID NOS:6047, 6050, 6053, 6054, 6055, 6056, 6060, 6064, 6067, 
6071, 6081, 6091, 6092, 6095, 6097, 6098, 6101, 6104, 6107, 6108, 6109, 6110, 6114, 6115, 
6116, 6117, 6118, 6121, 6122, 6125, 6127, 6128, 6134, 6136, 6139, 6140, 6141, 6142, 6143, 
6146, 6156, 6161, 6163, 6164, 6165, 6170, 6171, 6174, 6175, 6176, 6179, 6182, 6187, 6189, 
6190, 6191, 6193, 6195, 6196, 6197, 6201, 6203, 6206, 6209, 6210, 6212, 6213, 6214, 6215, 
6219, 6220, 6221, 6222, 6223, 6224, 6226, 6228, 6229, 6230, 6232, 6234, 6236, 6237, 6238, 
6239, 6240, 6241, 6243, 6244, 6245, 6246, 6250, 6251, 6253, 6254, 6255, 6258, 6260, 6265, 
6267, 6268, 6272, 6274, 6278, 6281, 6284, 6288, 6292, 6295, 6297, 6300, 6303, 6305, 6306, 
6307, 6310, 6311, 6315, 6318, 6319, 6320, 6323, 6324, 6327, 6328, 6329, 6331, 6333, 6335, 
6336, 6339, 6344, 6347, 6348, 6351, 6357, 6362, 6367, 6368, 6375; 

right Primer: SEQ ID NOS:048, 6051, 6057, 6058, 6059, 6061, 6063, 6065, 6068, 
6069, 6070, 6072, 6073, 6074, 6075, 6076, 6077, 6078, 6079, 6080, 6082, 6083, 6084, 6085, 
6086, 6088, 6090, 6093, 6094, 6096, 6099, 6102, 6103, 6106, 6111, 6113, 6119, 6120, 6123, 
6126, 6129, 6130, 6131, 6132, 6133, 6135, 6137, 6138, 6144, 6145, 6148, 6149, 6150, 6151, 
6152, 6154, 6155, 6158, 6159, 6160, 6162, 6166, 6172, 6173, 6177, 6178, 6181, 6183, 6184, 
6185, 6188, 6192, 6194, 6198, 6200, 6202, 6204, 6207, 6208, 6216, 6218, 6225, 6227, 6231, 
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6233, 6235, 6242, 6247, 6248, 6249, 6252, 6256, 6259, 6261, 6263, 6264, 6269, 6271, 6273, 
6275, 6277, 6279, 6280, 6282, 6285, 6287, 6289, 6290, 6291, 6293, 6294, 6298, 6302, 6308, 
6312, 6314, 6316, 6317, 6322, 6325, 6330, 6332, 6334, 6337, 6338, 6340, 6342, 6343, 6345, 
6349, 6350, 6352, 6354, 6355, 6358, 6360, 6361, 6363, 6364, 6365, 6366, 6369, 6370, 6371, 
6372, 6373, 6374, 6376; 

Detection: SEQ ID NOS:6049, 6052, 6062, 6066, 6087, 6089, 6100, 6105, 6112, 6124, 
6147, 6153, 6157, 6167, 6168, 6169, 6180, 6186, 6199, 6205, 6211, 6217, 6257, 6262, 6266, 
6270, 6276, 6283, 6286, 6296, 6299, 6301, 6304, 6309, 6313, 6321, 6326, 6341, 6346, 6353, 
6356, 6359. 

SEQ ID NO: 13 

left Primer: SEQ ID NOS:6377, 6380, 6383, 6384, 6389, 6391, 6393, 6395, 6396, 

6399, 6402, 6403, 6404, 6405, 6407, 6409, 6410, 6411, 6415, 6417, 6420, 6421, 6424, 6425, 
6428, 6429, 6432, 6435, 6436; 

right Primer: SEQ ID NOS:6378, 6381, 6385, 6386, 6387, 6388, 6390, 6392, 6398, 

6400, 6401, 6406, 6408, 6412, 6413, 6414, 6416, 6418, 6419, 6422, 6423, 6426, 6427, 6430, 
6431,6433,6437; 

Detection: SEQ ID NOS:6379, 6382, 6394, 6397, 6434, 6438. 

SEQ ID NO: 3 

left Primer: SEQ ID NOS:6439, 6442, 6448, 6451, 6454, 6458, 6462, 6469, 6473, 
6478, 6480, 6483, 6486, 6488, 6492, 6493, 6496, 6506, 6509, 6512, 6513, 6515, 6516, 6517, 
6521, 6524, 6529, 6531, 6533, 6534, 6541, 6542, 6543, 6544, 6545, 6546, 6547, 6548, 6553, 
6554, 6557, 6559, 6566, 6567, 6570, 6571, 6572, 6575, 6578, 6580, 6581, 6588, 6590, 6592, 
6593, 6595, 6596, 6597, 6601, 6603, 6605, 6606, 6615, 6616, 6617, 6620, 6622, 6623, 6625, 
6629, 6632, 6635, 6637, 6638, 6640, 6642, 6643, 6644, 6649, 6651, 6656, 6659, 6660, 6661, 
6662, 6664, 6665, 6670, 6671, 6673, 6677, 6678, 6684, 6685, 6687, 6691, 6693, 6695, 6697, 
6701, 6703, 6704, 6706, 6707, 6709, 6713, 6714, 6718, 6721, 6722, 6723, 6724, 6726, 6727, 
6730, 6734, 6735, 6736, 6737, 6738, 6739, 6741, 6742, 6745, 6749, 6753, 6757, 6760, 6761, 
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6764, 6767, 6768, 6769, 6772, 6773, 6778, 6779, 6782, 6783, 6787, 6789, 6790, 6792, 6794, 
6797, 6798, 6799, 6802, 6808, 681 1, 6813, 6816, 6818, 6820, 6830, 6832, 6833, 6836, 6839, 
6843, 6845, 6848, 6849, 6850, 6852, 6855, 6859, 6860, 6863, 6868, 6871, 6873, 6874, 6875, 
6878; 

right Primer: SEQ ID NOS:6440, 6443, 6445, 6446, 6447, 6449, 6452, 6455, 6457, 
6459, 6461, 6463, 6465, 6466, 6467, 6468, 6470, 6472, 6474, 6476, 6479, 6481, 6482, 6484, 
6485, 6487, 6489, 6490, 6491, 6494, 6495, 6497, 6498, 6499, 6500, 6501, 6502, 6503, 6504, 
6505, 6508, 6510, 6511, 6514, 6518, 6519, 6520, 6522, 6523, 6525, 6527, 6528, 6530, 6532, 
6535, 6537, 6538, 6539, 6540, 6549, 6550, 6551, 6552, 6555, 6558, 6560, 6562, 6563, 6564, 
6565, 6568, 6569, 6573, 6576, 6579, 6582, 6583, 6584, 6585, 6586, 6587, 6589, 6591, 6594, 
6598, 6599, 6600, 6604, 6607, 6609, 6611, 6612, 6613, 6614, 6618, 6624, 6627, 6628, 6630, 
6631, 6633, 6634, 6636, 6639, 6641, 6645, 6646, 6647, 6648, 6650, 6652, 6653, 6654, 6655, 
6657, 6663, 6667, 6668, 6669, 6672, 6674, 6675, 6676, 6679, 6680, 6681, 6682, 6683, 6686, 
6689, 6690, 6694, 6698, 6699, 6700, 6702, 6705, 6708, 6711, 6712, 6715, 6716, 6717, 6719, 
6720, 6725, 6728, 6729, 6731, 6732, 6733, 6740, 6743, 6747, 6748, 6750, 6751, 6752, 6754, 
6755, 6756, 6759, 6762, 6765, 6766, 6770, 6774, 6775, 6776, 6777, 6780, 6784, 6786, 6788, 
6791, 6793, 6795, 6800, 6803, 6805, 6806, 6807, 6809, 6812, 6814, 6815, 6817, 6819, 6821, 
6822, 6823, 6824, 6825, 6826, 6827, 6828, 6829, 6831, 6834, 6837, 6840, 6841, 6842, 6844, 
6846, 6847, 6851, 6853, 6856, 6858, 6861, 6862, 6865, 6866, 6867, 6869, 6877, 6879; 

Detection: SEQ IDNOS:6441, 6444, 6450, 6453, 6456, 6460, 6464, 6471, 6475, 6477, 
6507, 6526, 6536, 6556, 6561, 6574, 6577, 6602, 6608, 6610, 6619, 6621, 6626, 6658, 6666, 
6688, 6692, 6696, 6710, 6744, 6746, 6758, 6763, 6771, 6781, 6785, 6796, 6801, 6804, 6810, 
6835, 6838, 6854, 6857, 6864, 6870, 6872, 6876. 

SEQ ID NO: 18 

left Primer: SEQ ID NOS:6880, 6883, 6884, 6885, 6889, 6890, 6891, 6894, 6895, 
6897, 6898, 6899, 6900, 6901, 6902, 6903, 6904, 6905, 6906, 6909, 6910, 691 1, 6912, 6913, 
6914, 6920, 6921, 6922, 6924, 6927, 6930, 6933, 6934, 6939, 6942, 6944, 6945, 6947, 6951, 
6953, 6957, 6959, 6960, 6967, 6971, 6975, 6979, 6985, 6990, 6996, 6998, 7000, 7001, 7006, 
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7007, 7009, 701 1, 7013, 7014, 7015, 7018, 7023, 7025, 7026, 7028, 7031, 7033, 7035, 7036, 
7037, 7038, 7040, 7042, 7044, 7050, 7052, 7053, 7057, 7058, 7059, 7060, 7062, 7064, 7065, 
7068, 7070, 7071, 7072, 7073, 7074, 7075, 7076, 7077, 7078, 7079, 7080, 7082; 

right Primer: SEQ ID NOS:6881, 6886, 6888, 6892, 6907, 6908, 6915, 6917, 6918, 
6919, 6923, 6925, 6928, 6931, 6932, 6935, 6937, 6938, 6940, 6941, 6943, 6946, 6948, 6950, 
6952, 6955, 6961, 6962, 6963, 6964, 6965, 6966, 6968, 6969, 6970, 6973, 6974, 6976, 6978, 
6980, 6981, 6982, 6983, 6984, 6986, 6987, 6989, 6991, 6993, 6994, 6995, 6997, 6999, 7002, 
7003, 7004, 7005, 7008, 7010, 7012, 7016, 7019, 7021, 7022, 7024, 7027, 7029, 7032, 7034, 
7039, 7041, 7043, 7045, 7046, 7047, 7048, 7049, 7051, 7054, 7055, 7056, 7061, 7063, 7066, 
7067, 7069, 7081,7083,7084; 

Detection: SEQ IDNOS:6882, 6887, 6893, 6896, 6916, 6926, 6929, 6936, 6949, 6954, 
6956, 6958, 6972, 6977, 6988, 6992, 7017, 7020, 7030; 

SEQ ID NO: 19 

left Primer: SEQ ID NOS:7085, 7088, 7089, 7090, 7091, 7097, 7098, 7100, 7103, 
7104, 7107, 7108, 7109, 7110, 7112, 7113, 7114, 7117, 7121, 7123, 7124, 7127, 7128, 7131, 
7134, 7135, 7143, 7146, 7147, 7148, 7149, 7150, 7151, 7152, 7155, 7159, 7160, 7164, 7165, 
7166, 7169, 7171, 7172, 7176, 7177, 7178, 7181, 7182, 7183, 7184, 7187, 7190, 7193, 7194, 
7201, 7203, 7204, 7206, 7207, 7210, 7213, 7214, 7220, 7223, 7224, 7226, 7228, 7230, 7231, 
7233, 7235, 7236, 7237; 

right Primer: SEQ ID NOS:7086, 7092, 7093, 7095, 7096, 7099, 7101, 7105, 7111, 
7115, 7118, 7120, 7122, 7125, 7129, 7132, 7136, 7138, 7139, 7140, 7141, 7142, 7145, 7153, 
7156, 7157, 7158, 7161, 7163, 7167, 7168, 7170, 7173, 7175, 7179, 7180, 7185, 7186, 7188, 
7189, 7191, 7195, 7196, 7197, 7198, 7199, 7200, 7202, 7205, 7208, 721 1, 7215, 7216, 7217, 
7218, 7219, 7221, 7225, 7227, 7229, 7232; 

Detection: SEQ ID NOS:7087, 7094, 7102, 7106, 7116, 7119, 7126, 7130, 7133, 7137, 
7144, 7154, 7162, 7174, 7192, 7209, 7212, 7222, 7234. 

SEQ ID NO: 17 
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left Primer: SEQ ID NOS:7238, 7241, 7244, 7245, 7251, 7252, 7255, 7256, 7259, 
7260, 7263, 7269, 7273, 7274, 7277, 7280, 7283, 7286, 7287, 7288, 7290, 7292, 7295, 7299, 
7304, 7307, 7309, 7310, 7312, 7317, 7319, 7321, 7323, 7324, 7327, 7330, 7332, 7334, 7335, 
7337, 7340, 7343, 7344, 7346, 7349, 7352, 7353, 7354, 7357, 7361, 7364, 7367, 7369, 7371, 
7373, 7374, 7375, 7377, 7378, 7379, 7382, 7384, 7386, 7387, 7388, 7390, 7392, 7397, 7400, 

7404, 7408, 7411, 7413, 7415, 7417, 7419, 7420, 7423, 7424, 7425, 7427, 7428, 7431, 7432, 
7433, 7434, 7437, 7438, 7442, 7445, 7448, 7451, 7458, 7459, 7460, 7465, 7466, 7470, 7471, 
7474, 7475, 7476, 7477, 7480, 7481, 7485, 7486, 7487, 7490, 7491, 7492, 7493, 7495, 7500, 
7502, 7505, 7511, 7514, 7515, 7516, 7517, 7518, 7519, 7523, 7527, 7529, 7531, 7533, 7538, 
7540, 7543, 7545, 7546, 7548, 7549, 7550, 7552, 7553, 7557, 7558, 7559, 7560, 7561, 7562, 
7566, 7573, 7574, 7576, 7579, 7582, 7584, 7585, 7586, 7589, 7590, 7591, 7592, 7593; 

right Primer: SEQ ID NOS:7239, 7242, 7246, 7248, 7249, 7253, 7257, 7261, 7265, 
7266, 7267, 7268, 7270, 7271, 7275, 7278, 7279, 7281, 7284, 7289, 7291, 7293, 7297, 7300, 
7301, 7302, 7303, 7305, 7306, 731 1, 7313, 7315, 7316, 7318, 7320, 7322, 7325, 7328, 7329, 
7333, 7336, 7338, 7341, 7342, 7345, 7347, 7348, 7350, 7355, 7356, 7358, 7359, 7360, 7362, 
7366, 7368, 7370, 7372, 7376, 7380, 7383, 7385, 7389, 7391, 7393, 7395, 7398, 7402, 7403, 

7405, 7407, 7409, 7412, 7414, 7421, 7422, 7426, 7429, 7435, 7439, 7440, 7443, 7444, 7446, 
7449, 7452, 7453, 7454, 7455, 7456, 7457, 7461, 7463, 7464, 7467, 7469, 7472, 7473, 7478, 

7482, 7484, 7488, 7489, 7494, 7496, 7497, 7498, 7499, 7501, 7503, 7504, 7506, 7507, 7508, 
7509, 7510, 7512, 7520, 7522, 7524, 7525, 7526, 7528, 7530, 7532, 7534, 7535, 7536, 7537, 
7539, 7541, 7542, 7544, 7547, 7551, 7554, 7555, 7556, 7563, 7564, 7565, 7567, 7568, 7569, 
7570, 7571, 7572, 7575, 7577, 7580, 7583, 7587, 7594; 

Detection: SEQ ID NOS:7240, 7243, 7247, 7250, 7254, 7258, 7262, 7264, 7272, 7276, 
7282, 7285, 7294, 7296, 7298, 7308, 7314, 7326, 7331, 7339, 7351, 7363, 7365, 7381, 7394, 
7396, 7399, 7401, 7406, 7410, 7416, 7418, 7430, 7436, 7441, 7447, 7450, 7462, 7468, 7479, 

7483, 7513, 7521, 7578, 7581, 7588; 

SEQ ID NO: 23 
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left Primer: SEQ ID NOS:7595, 7598, 7601, 7604, 7607, 7608, 7610, 7611, 7612, 
7613, 7616, 7617, 7619, 7620, 7623, 7624, 7625, 7626, 7627, 7629, 7632, 7633, 7634, 7636, 
7639, 7640, 7641, 7642, 7643, 7644, 7645, 7646, 7647, 7650, 7651, 7653, 7655, 7656, 7658, 
7660, 7661, 7663, 7664, 7666, 7669, 7670, 7672, 7677, 7680, 7683, 7686, 7687, 7689, 7692, 
7693, 7694, 7699, 7702, 7703, 7704, 7708, 7710, 7713, 7714, 7716, 7718, 7723, 7596, 7735, 
7736, 7737, 7741, 7748, 7750, 7752, 7755, 7757, 7758, 7766, 7769; 

right Primer: SEQ ID NOS:7596, 7599, 7602, 7605, 7606, 7609, 7614, 7615, 7618, 
7621, 7628, 7630, 7635, 7637, 7648, 7654, 7657, 7659, 7662, 7665, 7667, 7671, 7673, 7675, 
7676, 7678, 7681, 7684, 7685, 7688, 7690, 7695, 7697, 7698, 7612, 7700, 7701, 7705, 7707, 
7709, 7711, 7712, 7720, 7721, 7722, 7724, 7725, 7726, 7727, 7728, 7729, 7730, 7731, 7733, 
7734, 7738, 7739, 7740, 7742, 7744, 7745, 7746, 7747, 7749, 7751, 7753, 7754, 7756, 7759, 
7642, 7760, 7761, 7762, 7763, 7764, 7765, 7768; 

Detection: SEQ ID NOS:7597, 7600, 7603, 7622, 7631, 7638, 7649, 7652, 7668, 7674, 
7679, 7682, 7691, 7696, 7706, 7715, 7717, 7719, 7732, 7743, 7767. 

SEQ ID NO: 21 

left Primer: SEQ ID NOS:7770, 7774, 7777, 7780, 7781, 7786, 7788, 7791, 7792, 

7793; 

right Primer: SEQ ID NOS:7771, 7773, 7775, 7778, 7782, 7784, 7785, 7787, 7789, 
7790, 7794; 

Detection: SEQ ID NOS:7772, 7776, 7779, 7783; 
SEQ ID NO: 9 

left Primer: SEQ ID NOS:7795, 7798, 7800, 7801, 7804, 7806, 7807, 7809, 7810, 
7811, 7814, 7815, 7816, 7818, 7822, 7825, 7826, 7827, 7828, 7829, 7832, 7836, 7837, 7839, 
7841, 7842, 7845, 7849, 7851, 7852, 7855, 7856, 7861, 7862, 7863, 7864, 7867, 7868, 7869, 
7870, 7871; 
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right Primer: SEQ ID NOS:7796, 7799, 7802, 7805, 7808, 7812, 7817, 7819, 7821, 
7824, 7830, 7833, 7835, 7838, 7840, 7843, 7846, 7848, 7850, 7853, 7857, 7858, 7859, 7860, 
7865; 

Detection: SEQ IDNOS:7797, 7803, 7813, 7820, 7823, 7831, 7834, 7844, 7847, 7854, 

7866. 

SEQ ID NO: 12 

left Primer: SEQ ID NOS:7872, 7876, 7878, 7880, 7882, 7885, 7887, 7889, 7890, 
7893, 7896, 7898, 7899, 7900, 7902, 7903, 7904, 7908, 7911, 7914, 7915, 7916, 7918, 7919, 
7922, 7924, 7925, 7926, 7927, 7928, 7929, 7930, 7932, 7933, 7934, 7938, 7940, 7945, 7948; 

right Primer: 7873, 7875, 7877, 7879, 7881, 7883, 7886, 7888, 7891, 7894, 7897, 
7901, 7905, 7907, 7909, 7910, 7912, 7917, 7920, 7921, 7923, 7935, 7936, 7937, 7939, 7941, 
7943, 7944, 7946; 

Detection: 7874, 7884, 7892, 7895, 7906, 7913, 7931, 7942, 7947. 

SEQ ID NO: 20 

left Primer: SEQ ID NOS:7949, 7952, 7958, 7962, 7963, 7966, 7970, 7974, 7976, 
7983, 7985, 7987, 7992, 7994, 7996, 7997, 7998, 8002, 8004, 8006, 8007, 8009, 8010, 8011, 
8015, 8018, 8020, 8023, 8025, 8029, 8031, 8037, 8038, 8043, 8046, 8049, 8051, 8054, 8060, 
8067, 8071, 8075, 8078, 8080, 8082, 8086, 8088, 8090, 8093, 8095, 8096, 8099, 8103, 8108, 
8111, 8112, 8114, 8119, 8120, 8123, 8127, 8131, 8132, 8134, 8136, 8137, 8138, 8139, 8140, 
8141, 8142, 8143, 8149, 8150, 8154, 8157, 8158, 8159, 8162, 8165, 8166, 8167, 8168, 8169, 
8170,8171,8172,8173,8176; 

right Primer: SEQ ID NOS:7950, 7953, 7955, 7956, 7959, 7961, 7964, 7967, 7969, 
7971, 7972, 7973, 7977, 7979, 7980, 7981, 7982, 7984, 7986, 7988, 7990, 7991, 7995, 7999, 
8000, 8001, 8003, 8005, 8008, 8012, 8014, 8016, 8017, 8019, 8021, 8022, 8024, 8026, 8027, 
8028, 8030, 8032, 8033, 8034, 8035, 8039, 8040, 8041, 8042, 8044, 8047, 8050, 8052, 8055, 
8056, 8057, 8058, 8059, 8061, 8063, 8064, 8065, 8066, 8068, 8070, 8072, 8074, 8076, 8083, 
8085, 8089, 8091, 8098, 8100, 8102, 8104, 8105, 8106, 8107, 8109, 8115, 8117, 8118, 8122, 



97 



8124, 8125, 8126, 8128, 8129, 8130, 8133, 8135, 8144, 8146, 8148, 8151, 8153, 8155, 8156, 
8160,8163, 8174,8175; 

Detection: SEQ IDNOS:7951, 7954, 7957, 7960, 7965, 7968, 7975, 7978, 7989, 7993, 
8013, 8036, 8045, 8048, 8053, 8062, 8069, 8073, 8077, 8079, 8081, 8084, 8087, 8092, 8094, 
8097, 8101, 8110, 8113, 8116, 8121, 8145, 8147, 8152, 8161, 8164/ 

SEQ ID NO: 35 

left Primer: SEQ ID NOS:8177, 8180, 8182, 8185, 8187, 8188, 8189, 8192, 8193, 
8195, 8196, 8198, 8204, 8206, 8208, 8209, 8213, 8218, 8219, 8222, 8223, 8224, 8227, 8229, 

8233, 8236, 8237, 8239, 8240, 8242, 8245, 8252, 8256, 8259, 8262, 8264, 8268, 8269, 8270, 
8273, 8274, 8275, 8278, 8279, 8283, 8286, 8287, 8291, 8293, 8294, 8295, 8298, 8300, 8301, 
8302, 8303, 8304, 8306, 8307, 8310, 8314, 8318, 8319, 8320, 8321, 8322, 8324, 8325, 8331, 
8337, 8338, 8339, 8340, 8342, 8343, 8344, 8347, 8351, 8352, 8353, 8355, 8359, 8364, 8367, 
8372, 8373, 8374, 8377, 8380, 8382, 8384, 8385, 8389, 8390, 8393, 8398, 8399, 8404, 8407, 
8408, 8409, 8411, 8413, 8417, 8418, 8419, 8420, 8422, 8423, 8426, 8427, 8428, 8430, 8431, 
8433; 

right Primer: SEQ ID NOS:8178, 8181, 8183, 8186, 8190, 8194, 8197, 8199, 8201, 
8202, 8203, 8205, 8207, 8210, 8211, 8212, 8214, 8216, 8217, 8220, 8221, 8225, 8230, 8232, 

8234, 8238, 8241, 8243, 8246, 8248, 8249, 8250, 8253, 8255, 8257, 8260, 8261, 8263, 8265, 
8267, 8271, 8276, 8280, 8282, 8284, 8285, 8288, 8290, 8292, 8296, 8297, 8299, 8305, 8308, 
8309, 8311, 8313, 8315, 8316, 8317, 8323, 8326, 8328, 8329, 8330, 8332, 8333, 8334, 8335, 
8336, 8341, 8345, 8346, 8349, 8350, 8354, 8356, 8358, 8360, 8362, 8363, 8365, 8368, 8370, 
8375, 8378, 8379, 8381, 8383, 8386, 8387, 8388, 8391, 8394, 8396, 8397, 8400, 8401, 8402, 
8403, 8405, 8406, 8410, 8412, 8414, 8415, 8421, 8424, 8429, 8432, 8434, 8435; 

Detection: SEQ IDNOS:8179, 8184, 8191, 8200, 8215, 8226, 8228, 8231, 8235, 8244, 
8247, 8251, 8254, 8258, 8266, 8272, 8277, 8281, 8289, 8312, 8327, 8348, 8357, 8361, 8366, 
8369, 8371, 8376, 8392, 8395, 8416, 8425. 
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In an alternative most preferred embodiment of the method, the subsequent 
amplification of d) is carried out in the presence of blocking oligonucleotides, as described 
above. Said blocking oligonucleotides comprising a sequence having a length of at least 9 
nucleotides which hybridizes to a pretreated nucleic acid sequence according to one of SEQ 
ID NOS:304 to SEQ ID NO:535 and sequences complementary thereto, wherein the base 
sequence of said oligomers comprises at least one CpG, TpG or CpA dinucleotide. Step e) of 
the method, namely the detection of the specific amplificates indicative of the methylation 
status of one or more CpG positions according to SEQ ID NOS:l to SEQ ID NO:58 is carried 
out by means of real-time detection methods as described above. 

Additional embodiments of the invention provide a method for the analysis of the 
methylation status of genomic DNA according to the invention (SEQ ID NOS:l to SEQ ID 
NO:58, and complements thereof) without the need for pretreatment. 

In the first step of such additional embodiments, the genomic DNA sample is isolated 
from tissue or cellular sources. Preferably, such sources include cell lines, histological slides, 
body fluids, or tissue embedded in paraffin. In the second step, the genomic DNA is 
extracted. Extraction may be by means that are standard to one skilled in the art, including 
but not limited to the use of detergent lysates, sonification and vortexing with glass beads. 
Once the nucleic acids have been extracted, the genomic double-stranded DNA is used in the 
analysis. 

In a preferred embodiment, the DNA may be cleaved prior to the treatment, and this 
may be by any means standard in the state of the art, in particular with methylation-sensitive 
restriction endonucleases. 

In the third step, the DNA is then digested with one or more methylation sensitive 
restriction enzymes. The digestion is carried out such that hydrolysis of the DNA at the 
restriction site is informative of the methylation status of a specific CpG dinucleotide. 

In the fourth step, which is optional but a preferred embodiment, the restriction 
fragments are amplified. This is preferably carried out using a polymerase chain reaction, and 
said amplificates may carry suitable detectable labels as discussed above, namely fluorophore 
labels, radionuclides and mass labels. 
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In the fifth step the amplificates are detected. The detection may be by any means 
standard in the art, for example, but not limited to, gel electrophoresis analysis, hybridization 
analysis, incorporation of detectable tags within the PCR products, DNA array analysis, 
MALDI or ESI analysis. 

In the final step the of the method the presence, absence or subclass of colon cell 
proliferative disorder is deduced based upon the methylation state of at least one CpG 
dinucleotide sequence of SEQ ID NOS:l to SEQ ID NO:58 , or an average, or a value 
reflecting an average methylation state of a plurality of CpG dinucleotide sequences of SEQ 
ID NOS:l to SEQ ID NO:58. 

In a particularly preferred embodiment of the method the fourth step of the method 
comprises the use of at least one pair of MSP primers, and the use of hybridization probes for 
the detection of the subsequant amplificates by means of a real time assay. 

Diagnostic and/or Prognostic Assays for colon cell proliferative disorders 

The present invention enables diagnosis and/or prognosis of events which are 
disadvantageous to patients or individuals in which important genetic and/or epigenetic 
parameters within one or more of SEQ ID NOS:l to SEQ ID NO:58 may be used as markers. 
Said parameters obtained by means of the present invention may be compared to another set 
of genetic and/or epigenetic parameters, the differences serving as the basis for a diagnosis 
and/or prognosis of events which are disadvantageous to patients or individuals. 

Specifically, the present invention provides for diagnostic and/or prognostic cancer 
assays based on measurement of differential methylation of one or more CpG dinucleotide 
sequences of SEQ ID NOS: 1 to SEQ ID NO:58, or of subregions thereof that comprise such a 
CpG dinucleotide sequence. Typically, such assays involve obtaining a tissue sample from a 
test tissue, performing an assay to measure the methylation status of at least one of one or 
more CpG dinucleotide sequences of SEQ ID NOS:l to SEQ ID NO:58 derived from the 
tissue sample, relative to a control sample, or a known standard and making a diagnosis or 
prognosis based thereon. 
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In particular preferred embodiments, inventive oligomers are used to assess the CpG 
dinucleotide methylation status, such as those based on SEQ ID NOS:l to SEQ ID NO:535, or 
arrays thereof, as well as in kits based thereon and useful for the diagnosis and/or prognosis of 
colon cell proliferative disorders. 

Kits 

Moreover, an additional aspect of the present invention is a kit comprising, for 
example: a bisulfite-containing reagent; a set of primer oligonucleotides containing at least 
two oligonucleotides whose sequences in each case correspond, are complementary, or 
hybridize under stringent or highly stringent conditions to a 16-base long segment of the 
sequences SEQ ID NOsrl to SEQ ID NO:535; oligonucleotides and/or PNA-oligomers; as 
well as instructions for carrying out and evaluating the described method. In a further 
preferred embodiment, said kit may further comprise standard reagents for performing a CpG 
position-specific methylation analysis, wherein said analysis comprises one or more of the 
following techniques: MS-SNuPE, MSP, MethyLight ™, HeavyMethyl™ , COBRA, and 
nucleic acid sequencing. However, a kit along the lines of the present invention can also 
contain only part of the aforementioned components. 

While the present invention has been described with specificity in accordance with certain of 
its preferred embodiments, the following example serves only to illustrate the invention and is not 
intended to limit the invention within the principles and scope of the broadest interpretations and 
equivalent configurations thereof. 

EXAMPLES 

Samples were received either as frozen tissue or extracted genomic DNA. DNA 
samples were extracted using lysis buffer from Qiagen and the Roche magnetic separation kit 
for genomic DNA isolation. DNA samples were also extracted using Qiagen Genomic Tip- 
100 columns, as well as the MagnaPure device and Roche reagents. All samples were 
quantitated using spectrophotometric or fluorometric techniques and on agarose gels for a 
subset of samples. 
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Bisulfite treatment and mPC R 

Total genomic DNA of all samples was bisulfite treated converting unmethylated 
cytosines to uracil. Methylated cytosines remained conserved. Bisulfite treatment was 
performed with minor modifications according to the protocol described in Olek et al. (1996). 
In order to avoid processing all samples with the same biological background together 
resulting in a potential process-bias in the data later on, the samples were randomly grouped 
into processing batches. For bisulfite treatment we created batches of 50 samples randomized 
for sex, diagnosis, and tissue. Per DNA sample two independent bisulfite reactions were 
performed. After bisulfitation 10 ng of each DNA sample was used in subsequent mPCR 
reactions containing 6-8 primer pairs. 

Each reaction contained the following: 

0.4 mM each dNTPS 

1 Unit Taq Polymerase 

2.5 ^lPCR buffer 

3.5 mM MgC12 

80 nM Primerset (12-16 primers) 

1 1.25 ng DNA (bisulfite treated) 
Further details of the primers are shown in TABLE 1. 

Forty cycles were carried out as follows: Denaturation at 95°C for 15 min, followed by 
annealing at 55°C for 45 sec, primer elongation at 65°C for 2 min. A final elongation at 65°C 
was carried out for 10 min. 

1.1.2 Hybridization 

All PCR products from each individual sample were then hybridised to glass slides 
carrying a pair of immobilised oligonucleotides for each CpG position under analysis. Each of 
these detection oligonucleotides was designed to hybridise to the bisulphite converted 
sequence around one CpG site which was either originally unmethylated (TG) or methylated 
(CG). See Table 2 for further details of all hybridisation oligonucleotides used (both 
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informative and non-informative.) Hybridisation conditions were selected to allow the 
detection of the single nucleotide differences between the TG and CG variants. 

5 \il volume of each multiplex PCR product was diluted in 10 x Ssarc buffer (10 x 
Ssarc:230 ml 20 x SSC, 180 ml sodium lauroyl sarcosinate solution 20%, dilute to 1000 ml 
with dH20). The reaction mixture was then hybridised to the detection oligonucleotides as 
follows. Denaturation at 95°C, cooling down to 10 °C, hybridisation at 42°C overnight 
followed by washing with 10 x Ssarc and dH20 at 42°C. 

Further details of the hybridisation oligonucleotides are shown in TABLE 2. 

Fluorescent signals from each hybridised oligonucleotide were detected using genepix 
scanner and software. Ratios for the two signals (from the CG oligonucleotide and the TG 
oligonucleotide used to analyse each CpG position) were calculated based on comparison of 
intensity of the fluorescent signals. 

The samples were processed in batches of 80 samples randomized for sex, diagnosis, 
tissue, and bisulphite batch For each bisulfite treated DNA sample 2 hybridizations were 
performed. This means that for each sample a total number of 4 chips were processed. 

Data analysis methods 
Analysis of the chip data: 

From raw hybridization intensities to methylation ratios; 

The log methylation ratio (log(CG/TG)) at each CpG position is determined according 
to a standardized preprocessing pipeline that includes the following steps: 

For each spot the median background pixel intensity is subtracted from the median 
foreground pixel intensity (this gives a good estimate of background corrected hybridization 
intensities): 

For both CG and TG detection oligonucleotides of each CpG position the background 
corrected median of the 4 redundant spot intensities is taken; 

For each chip and each CpG position the log(CG/TG) ratio is calculated; 

For each sample the median of log(CG/TG) intensities over the redundant chip 
repetitions is taken. 
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This ratio has the property that the hybridization noise has approximately constant 
variance over the full range of possible methylation rates (Huber et al., 2002). 

Principle Component Analysis 

The principle component analysis (PC A) projects measurement vectors (e.g. chip data, 
methylation profiles on several CpGs etc.) onto a new coordinate system. The new coordinate 
axes are referred to as principal components. The first principal component spans the 
direction of the largest variance of the data. Subsequent components are ordered by 
decreasing variance and are orthogonal to each other. Different CpG positions contribute with 
different weights to the extension of the data cloud along different components. PCA is an 
unsupervised technique, i.e., it does not take into account the labels of the data points (for 
further details see e.g. Ripley (1996)). 

PCA is typically used to project high dimensional data (in our case methylation-array 
data) onto lower dimensional subspaces in order to visualize or extract features with high 
variance from the data. In the present report we use 2 dimensional projections for statistical 
quality control of the data. We investigate the effect of different process parameters on the 
chip data and exclude that changing process parameters cause large alterations in the 
measurement values. 

A robust version of PCA is used to detect single outlier chips and exclude them from 
further analysis (Model et al., 2002). 

Hypothesis testing 

The main task is to identify markers that show significant differences in the average 
degree of methylation between two classes. A significant difference is detected when the 
nullhypothesis that the average methylation of the two classes is identical can be rejected with 
p<0.05. Because we apply this test to a whole set of potential markers we have to correct the 
p-values for multiple testing. This was done by applying the False Discovery Rate (FDR) 
method (Dudoit et al., 2002). 
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For testing the null hypothesis that the methylation levels in the two classes are 
identical we used the likelihood ratio test for logistic regression models (Venables and Ripley, 
2002). The logistic regression model for a single marker is a linear combination of 
methylation measurements from all CpG positions in the respective genomic region of interest 
(ROI). A significant p-value for a marker means that this ROI has some systematic 
correlation to the question of interest as given by the two classes. However, at least formally 
it makes no statement about the actual predictive power of the marker. 

Class prediction bv supervised learning 

In order to give a reliable estimate of how well the CpG ensemble of a selected marker 
can differentiate between different tissue classes we can determine its prediction accuracy by 
classification. For that purpose we calculate a methylation profile based prediction function 
using a certain set of tissue samples with their class label. This step is called training and it 
exploits the prior knowledge represented by the data labels. The prediction accuracy of that 
function is then tested by cross-validation or on a set of independent samples. As a method of 
choice, we use the support vector machine (SVM) algorithm (Duda (2001), Christiannini 
(2000)) to learn the prediction function. If not stated otherwise, for this report the risk 
associated with false positive or false negative classifications are set to be equal relative to the 
respective class sizes. It follows that the learning algorithm obtains a class prediction 
function with the objective to optimize accuracy on an independent test sample set. Therefore 
sensitivity and specificity of the resulting classifier can be expected to be approximately 
equal. 

Estimating the performance of the tissue class prediction: Cross Validation 

With limited sample size the cross-validation method provides an effective and 
reliable estimate for the prediction accuracy of a discriminator function and therefore in 
addition to the significance of the markers we provide cross-validation accuracy, sensitivity 
and specificity estimates. For each classification task, the samples were partitioned into 5 
groups of approximately equal size. Then the learning algorithm was trained on 4 of these 5 
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sample groups. The predictor obtained by this method was then tested on the remaining group 
of independent test samples. The number of correct positive and negative classifications was 
counted over 5 runs for the learning algorithm for all possible choices of the independent test 
group without using any knowledge obtained from the previous runs. This procedure was 
repeated on up to 10 random permutations of the sample set. Note that the above-described 
cross-validation procedure evaluates accuracy, sensitivity and specificity using practically all 
possible combinations of training and independent test sets. It therefore gives a better 
estimate of the prediction performance than simply splitting the samples into one training 
sample set and one independent test set. 

Results 

Figures 1, 5, 9, 13, 16, 20, 24, 28 and 32 show ranked matrices of data obtained 
according to Examples 1 and 2 according to CpG methylation differences between the two 
classes of tissues, using an algorithim. The figures are shown in greyscale, wherein the most 
significant CpG positions are at the bottom of the matrix with significance decreasing towards 
the top. Black indicates total methylation at a given CpG position, white represents no 
methylation at the particular position, with degrees of methylation represented in grey, from 
light (low proportion of methylation) to dark (high proportion of methylation). Each row 
represents one specific CpG position within a gene and each column shows the methylation 
profile for the different CpGs for one sample. On the right side p values for the individual 
CpG positions are shown. The p values are the probabilities that the observed distribution 
occurred by chance in the data set. 

Figures 2, 6, 10, 17, 21, 25, 29 and 33 show the uncorrected multivariate LogReg test 
results for each comparison. Each individual genomic region of interest is represented as a 
point, the dotted line represents the cut off point for the 25% false discovery rate. 

Figures 3, 7, 11, 14, 18, 22, 26, 30 and 34 show ranked matrices of data obtained 
according to Examples 1 and 2 of the accuracy of the genewise linear support vector machine 
cross validations between the two classes of tissues, for the best performing markers. The 
figures are shown in greyscale, wherein the most significant CpG positions are at the bottom 
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of the matrix with significance decreasing towards the top. Black indicates total methylation 
at a given CpG position, white represents no methylation at the particular position, with 
degrees of methylation represented in grey, from light (low proportion of methylation) to dark 
(high proportion of methylation). Each row represents one specific CpG position within a 
gene and each column shows the methylation profile for the different CpGs for one sample. 
On the right side accuracy values for each individual genomic region of interest are shown. 

Figures 4, 8, 12, 15, 18, 23, 27, 31 and 35 shows the accuracy of the genewise linear 
support vector machine cross validation for all genomic regions of each classification. The 
accuracy of each genomic region is represented as black squares, the specificity as unfilled 
diamonds, the sensitivity as unfilled squares. The accuracy as measured on the X-axis shows 
the fraction of correctly classified samples. 

Colon Normal vs. Colorectal Cancer 

In the first comparison 102 colorectal carcinoma samples were compared to 73 
samples from normal colon, including colon polyps and colon inflammatory disorders. 

Figure 1 shows the multivariate test results of the top 12 performing markers using the 
conservative Bonferroni corrected LogReg test. 

Figure 2 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 3 shows the accuracy of the top 12 performing markers. 

Figure 4 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 
SEQ ID NOS:l-12, 15-20, 22, 25-36, 38-49, 51-58, and complements thereof. 

Other Tissues vs. Colorectal Cancer 

In this classification 73 colorectal carcinoma samples were compared to an 'other 
tissue' class consisting of 140 samples from non-colorectal carcinomas, peripheral blood 
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lymphocytes and other normal tissues of non-colorectal origin. These markers therefore 
enable the detection of colorectal carcinoma cells in', for example, body fluids such as serum. 

Figure 5 shows the multivariate test results of the top 12 performing markers using 
the conservative Bonferroni corrected LogReg test. 

Figure 6 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 7 shows the accuracy of the top 12 performing markers. 

Figure 8 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ ID NOS:l-23, 26-36, 38-43, 45-49, 51-58 and complements thereof. 

Colon Normal and Other Tissue vs. Colon Cancer 

In this classification 73 colorectal carcinoma samples were compared to 242 colon 
normal and 'other tissue' samples. The colon normal class consisted of healthy colon, colon 
polyps and inflammatory disorder colon tissue samples, the 'other tissues' consisted of 
samples from non-colorectal carcinomas, peripheral blood lymphocytes and other normal 
tissues of non-colorectal origin. 

Figure 9 shows the multivariate test results of the top 12 performing markers using the 
conservative Bonferroni corrected LogReg test. 

Figure 10 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 1 1 shows the accuracy of the top 12 performing markers. 

Figure 12 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ IDNOS:l-3, 5-13, 15-23, 26-36, 38-43, 45-49, 51-58, and complements thereof 
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Polyps vs. Colorectal Cancer 

In this classification 73 colorectal carcinoma samples were compared to 51 colon 
polyp samples. 

Figure 13 shows the multivariate test results of the top performing markers using the 
conservative Bonferroni corrected LogReg test. 

Figure 14 shows the accuracy of the top 12 performing markers. 

Figure 15 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ ID NOS:l 1, 25, 27, 38, 40, 45, 53, and complements thereof. 

Colon normal vs. Colorectal cell proliferative disorder 

In this calssification 124 colon cell proliferative disorder samples (consisting of colon 
polyps and colorectal carcinoma) were compared to 51 'normal colon' samples consisting of 
both healthy colon samples and colon tissue of inflammatory disorders. 

Figure 16 shows the multivariate test results of the top 12 performing markers using 
the conservative Bonferroni corrected LogReg test. 

Figure 17 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 18 shows the accuracy of the top 12 performing markers. 

Figure 19 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ ID NOS:l-58, and complements thereof. 

Colon Normal vs. Colorectal Cancer 
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In this classification 73 colorectal carcinoma samples were compared to 51 'normal 
colon' samples consisting of both healthy colon samples and colon tissue of inflammatory 
disorders. 

Figure 20 shows the multivariate test results of the top 12 performing markers using 
the conservative Bonferroni corrected LogReg test. 

Figure 21 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 22 shows the accuracy of the top 12 performing markers. 

Figure 23 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ ID NOS:l-3, 5-23, 25-36, 38-49, 51-58, and complements thereof. 

Colon Normal and Other Tissues vs. Colon Cell Proliferative Disorder 

In this classification 124 colon cell proliferative disorder samples (consisting of colon 
polyps and colorectal carcinoma) were compared to a class consisting of 'colon normal' and 
'other tissue 5 samples. The colon normal samples consisted of both healthy colon samples and 
colon tissue of inflammatory disorders, the 'other tissue' samples consisted of samples from 
non-colorectal carcinomas, peripheral blood lymphocytes and other normal tissues of non- 
colorectal origin. 

Figure 24 shows the multivariate test results of the top 12 performing markers using 
the conservative Bonferroni corrected LogReg test. 

Figure 25 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 26 shows the accuracy of the top 12 performing markers. 

Figure 27 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 
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The following genomic markers were evaluated as being significant: 
SEQ ID NOS:l-36, 38-43, 45-58, and complements thereof. 

Other Tissue vs. Colon Tissue 

The following comparison was carried out in order to . identify markers capable of 
discerning elevated levels of free floating colon DNA, especially in bodily fluids as a marker 
of tumor progression. In this classification the 'colon tissue' class consisted of samples from 
colorectal carcinoma, colon polyps, colon tissue of inflammatory disorders and healthy colon 
tissue. The 'other tissue' class consisted of samples from non-colorectal carcinomas, 
peripheral blood lymphocytes and other normal tissues of non-colorectal origin. 

Figure 28 shows the multivariate test results of the top 12 performing markers using 
the conservative Bonferroni corrected LogReg test. 

Figure 29 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 30 shows the accuracy of the top 12 performing markers. 

Figure 31 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ ID NOS:l-58, and complements thereof. 

Normal Tissue vs. Cell Proliferative Disorder Tissue 

In this classification the gene panel was assessed for its ability to accurately 
discriminate cell proliferative disorder samples from both colorectal carcinoma, colon polyps 
and non-colon origin cancers from 'normal tissues', namely healthy colon samples, colon 
tissue of inflammatory disorders, peripheral blood lymphocytes, other normal tissues of non- 
colorectal origin. 

Figure 32 shows the multivariate test results of the top 12 performing markers using 
the conservative Bonferroni corrected LogReg test. 
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Figure 33 shows the uncorrected multivariate LogReg test results for each comparison. 
Each individual genomic region of interest is represented as a point, the dotted line represents 
the cut off point for the 25% false discovery rate. 

Figure 34 shows the accuracy of the top 12 performing markers. 

Figure 35 shows the accuracy of the genewise linear support vector machine cross 
validation for all genomic regions of each classification. 

The following genomic markers were evaluated as being significant: 

SEQ ID NOS:l-36, 38-43, 45-49, 51-58, and complements thereof. 

The following examples describe the analysis of the methylation status of the genomic 
sequences SEQ ID NO:35, SEQ ID NO:34 , SEQ ID NO:39, SEQ ID NO:29 in healthy and 
sick colon cell proliferative disorder samples. The initial link between said genes and colon 
cell proliferative disorders was initially carried by means of hybridisation analysis as 
described in EXAMPLE 1. The sequences were then selected from the larger set of genes 
analysed in said example, and the correlation between methylation status and colon cell 
proliferative disorder states was validated by analysis of samples using other methylation 
analysis techniques, namely the MSP- MethyLight™ and HeavyMethyl™ MethyLight™ 
assays. Please note that the term 'MethyLight ™' is used to describe real time PCR analysis 
of bisulfite treated DNA using probes of both the Taqman ™ (single probe) and Lightcycler ™ 
(dual probe) technologies. 

EXAMPLE 2 

Analysis of methylation within colon cancer using an MSP- MethyLight assay (SEQ 
ID NO 35) DNA was extracted from 33 colon adenocarcinoma samples and 43 colon normal 
adjacent tissues using a Qiagen extraction kit. The DNA from each sample was treated using 
a bisulfite solution (hydrogen sulfite, disulfite) according to the agarose-bead method (Olek et 
al 1996). The treatment is such that all non methylated cytosines within the sample are 
converted to thymidine. Conversely, 5-methylated cytosines within the sample remain 
unmodified. 
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The methylation status was determined with a MSP-MethyLight assay designed for 
the CpG island of interest and a control fragment from the beta actin gene (Eads et ah, 2001). 
The CpG island assay covers CpG sites in both the primers and the Taqman style probe, while 
the control gene does not. The control gene is used as a measure of total DNA concentration, 
and the CpG island assay (methylation assay) determines the methylation levels at that site. 

Methods: The SEQ ID NO 35 gene CpG island assay was performed using the 
following primers and probesrForward Primer: CGGAGGGTACGGAGATTACG (SEQ ID 
NO: 8436);Reverse Primer: CGACGACGCGCGAAA (SEQ ID NO:8437); and Probe: 
CGAAACCCTAAATATCCCGAATAACGCCG (SEQ ID NO: 8438).The corresponding 
control assay was performed using the following primers and probes:Primer: 
TGGTGATGGAGGAGGTTTAGTAAGT (SEQ ID NO: 8439);Primer: 
AACCAATAAAACCTACTCCTCCCTTAA (SEQ ID NO: 8440); and Probe: 
ACCACCACCCAACACACAATAACAAACACA (SEQ ID NO:8441)The reactions were 
run in triplicate on each DNA sample with the following assay conditions:/?eac//cw solution: 
(900 nM primers; 300 nM probe; 3.5 mM Magnesium Chloride; 1 unit of taq polymerase; 200 
jiM dNTPs; of DNA, in a final reaction volume of 20 ^Cycling conditions: (95°C for 10 
minutes; then 50 cycles of: 95°C for 15 seconds; 60°C for 1 minute ). 

The data was analysed using a PMR calculation previously described in the literature 
(Eads et al 200l).Results. The mean PMR for normal samples was 0.15, with a standard 
deviation of 0.18. The mean PMR for tumour samples was 17.98, with a standard deviation 
of 18.18. The overall difference in methylation levels between tumour and normal samples is 
significant in a t-test (p=0.00000312). The results are shown in Figure 36. A Receiver 
Operating Characteristic curve (ROC curve) of the assay was also determined. A ROC is a 
plot of the true positive rate against the false positive rate for the different possible cutpoints 
of a diagnostic test. It shows the tradeoff between sensitivity and specificity depending on the 
selected cutpoint (any increase in sensitivity will be accompanied by a decrease in 
specificity). The area under an ROC curve (AUC) is a measure for the accuracy of a 
diagnostic test (the larger the area the better, optimum is 1, a random test would have a ROC 
curve lying on the diagonal with an area of 0.5; for reference: J.P. Egan. Signal Detection 
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Theory and ROC Analysis, Academic Press, New York, 1975). The AUC for the MSP- 
MethylLight™-Assay is: 0.94 (Figure 37). 

EXAMPLE 3 

Methylation of SEQ ID NO 35 within colon cancer was analysed using a 
HeavyMethyl MethyLight™ assay. The same DNA samples were also used to analyse 
methylation of the CpG island with a HeavyMethyl MethyLight™ (or HM MethyLight™) 
assay, also referred to as the HeavyMethyl™ assay. The methylation status was determined 
with a HM MethyLight™ assay designed for the CpG island of interest and the same control 
gene assay described above. The CpG island assay covers CpG sites in both the blockers and 
the Taqman™ style probe, while the control gene does not. 

Methods. The CpG island assay (methylation assay) was performed using the 
following primers and probes: 

Forward Primer: GGTGATTGTTTATTGTTATGGTTTG (SEQ ID NO:8442) 
Reverse Primer: CCCCTCAACCTAAAAACTACAAC (SEQ ID NO: 8443) 
Forward Blocker: GTTATGGTTTGTGATTTTGTGTGGG (SEQ ID NO:8444) 
Reverse Blocker: AAACTACAACCACTCAAATCAACCCA (SEQ ID NO:8445) 
Probe: AAAATTACGACGACGCCACCCGAAA (SEQ ID NO: 8446) 
The reactions were each run in triplicate on each DNA sample with the following assay 
conditions: 

Reaction solution: (400 nM primers; 400 nM probe; lOuM both blockers; 3.5 mM 
magnesium chloride; lx ABI Taqman buffer; 1 unit of ABI TaqGold polymerase; 200|xM 
dNTPs; and 7 yd of DNA, in a final reaction volume of 20 ul); 

Cycling conditions: (95DC for 10 minutes); (95°DC for 15 seconds, 64°C for 1 minute 
(2 cycles)); (95°C for 15 seconds, 62°C for 1 minute (2 cycles); (95°C for 15 seconds, 60°C 
for 1 minute (2 cycles)); and (95°C for 15 seconds, 58°C for 1 minute, 60°C for 40 seconds 
(41 cycles)). 

Results. The mean PMR for normal samples was 1.12 with a standard deviation of 
1.45. The mean PMR for tumour samples was 38.23 with a standard deviation of 33.22. The 
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overall difference in methylation levels between tumour and normal samples is significant in a 
t-test (p=0.000000326). The results are shown in Figure 36. 

A ROC curve of the assay was also determined. The AUC for the MSP-Methyl-Light- 
Assay is 0.91 (Figure 38) 

The assay was tested on an additional set of colon samples (25 adenocarcinoma, 33 
normals, and 13 adenomas). The results showed a significant difference again (Figure 39). 
The ROC are shown in Figure 40-42. 

The MSP and HeavyMethyl variants of the MethyLight assay were determined to be 
equivalent for the analysis of methylation in SEQ ID NO 35. Figure 48 shows the regression 
plot of the percentage methylation detected in each sample using the two methods. 

EXAMPLE 4 

The SEQ ID NO 35 -HeavyMethyl-MethyLight-assay was also tested against a panel 
of other tissues (Figure 43). Besides the colon cancer samples only one of the two breast 
cancer tissues were methylated. However, on a panel of 21 additional breast tumours 
(different stages), only one was methylated (Figure 44). So the marker is specific for colon 
tumour samples. All primers, probes, blockers and reaction conditions were identical to those 
used in the analysis of the colon cancer samples (Example 3). 

EXAMPLE 5 

Twelve of the colon tissues analysed by real-time PCR also had paired serum taken 
before surgery. We extracted DNA from 1 ml of that serum using a Qiagen UltraSensD DNA 
extraction kit, bisulfite treated the DNA sample, and ran the SEQ ID NO 35 -HeavyMethyl- 
MethyLight-assay on those samples. The control gene did not amplify for three of the cancer 
serum samples and three of the normal serum samples, so we can conclude that the sample 
preparation did not work in these cases. In the other cases, there was evidence of higher 
methylation in the cancer samples than the normal samples (Figure 45). 

EXAMPLE 6 
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Analysis of methylation within colon cancer using a SEQ ID NO:34 -MSP- 
MethyLight Assay. The colon cancer samples described in Example 2 were also analysed 
using a SEQ ID NO:34 -MSP- MethyLight Assay with a Taqman® style probe. The sample 
preparation was carried out as described above (Example 1). The assay was performed using 
the following primers and probes: 

Forward Primer: TGGGATTAAGATTTTCGGTTAGTTTC (SEQ ID NO: 8447) 
Reverse Primer: CACTACAACGCTACGCGACTAAA (SEQ ID NO:8448) 
Probe: TCGACGTTACCCAAACGAATCACATAAAAAAC (SEQ ID NO: 8449) 
The corresponding control assay was performed as described above (EXAMPLE 2) 

The reactions were run in triplicate on each DNA sample with the following assay 
conditions: 

Reaction solution: (900 nM primers; 300 nM probe; 3.5 mM magnesium chloride; 1 
units of taq polymerase; 200^M dNTPs, 5^ blocker; and l\x\ of DNA, in a final reaction 
volume of 20 \x\)\ 

Cycling conditions: 95°C for 10 minutes; (95°C for 15 seconds, 60°C for 1 minute) 50 

cycles 

The data was analysed using a PMR calculation previously described in the literature 
(Eads et al 2001). 

Results. The results are shown in Figure 36. The mean PMR for normal samples was 
3.93, with a standard deviation of 3.57. The mean PMR for tumour samples was 23.06, with a 
standard deviation of 20.23 The overall difference in methylation levels between tumour and 
normal samples is significant in a t-test (p=0.000003063). The ROC curve of the assay is 
shown in Figure 46. The AUC is 0.84. 

This was further confirmed using a SEQ ID NO:34 -HeavyMethyl MethyLight™ 
assay, using dual Lightcycler probes. 

Methods. The CpG island assay (methylation assay) was performed using the 
following primers and probes: 

Forward Primer: TGGATAGGAGTTGGGATTAAGATTTT (SEQ ID NO:8450) 
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Reverse Primer: CTTATTACAATTTAAAAAAAAAATTCACTACAA (SEQ ID 
NO: 8451); 

Blocker: AAATTCACTACAACACTACACAACTAAATTCAACATTAC (SEQ ID 
NO:8452); 

Probe: TTTTCGTATTTTTTTTCGGGTTA™ (SEQ ID NO: 8453); 

Probe: LC640-ATGTGATTCGTTTGGGTAACGTCGA-Phos (SEQ ID NO:8454. 
The reactions were each run in triplicate on each DNA sample with the following assay 
conditions: 

Reaction conditions: 500nM primers; lOuM blocker; 250nM probes; 4mM 
Magnesium Chloride 

Cycling profile: 95 degree denaturation for 10 minutes; 50 cycles: 95 degrees 10 
seconds, 57 degrees 30 seconds, 72 degrees 20 seconds 

EXAMPLE 7 

Analysis of methylation within colon cancer using a SEQ ID NO:29 -MSP- 
MethyLight™ Assay. The colon cancer samples described in Example 2 were also analysed 
using a SEQ ID NO:29 -MSP- MethyLight™ Assay with a Taqman® style probe. The sample 
preparation was carried out as described above (Example 2). The assay was performed using 
the following primers and probes: 

Forward Primer: TTTTTTTTTCGGACGTCGTTG (SEQ ID NO 8457) 
Reverse Primer: CCTCTACATACGCCGCGAAT (SEQ ID NO:8458) 
Probe: AATTACCGAAAACATCGACCGA (SEQ ID NO:8459) 
The reactions were run in triplicate on each DNA sample with the following assay conditions: 
Reaction solution: (900 nM primers; 300 nM probe; 3.5 mM magnesium chloride; 1 
units of taq polymerase; 200^M dNTPs, 5^iM blocker; and l\x\ of DNA, in a final reaction 
volume of 20 jal); 

Cycling conditions: 95°C for 10 minutes; (95°C for 15 seconds, 60°C for 1 minute) 50 

cycles 

The corresponding control assay was performed as described above (EXAMPLE 2). 
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The data was analysed using a PMR calculation previously described in the literature 
(Eadsetal 2001). 

Results. The results are shown in Figure 36. The mean PMR for normal samples was 
3.04, with a standard deviation of 4.21. The mean PMR for tumour samples was 21.38, with a 
standard deviation of 24.08 The overall difference in methylation levels between tumour and 
normal samples is significant in a t-test (p=0.0000101973). The ROC curve of the assay is 
shown in Figure 47. The AUC is 0.80. 

This was further confirmed using a SEQ ID NO:29 -HeavyMethyl MethyLight assay 
(using dual labeled Lightcycler probes. 

Methods. The CpG island assay (methylation assay) was performed using the 
following primers and probes: 

Forward Primer: GTAGGGTTATTGTTTGGGTTAATAAAT (SEQ ID NO: 8458) 

Reverse Primer: TAAAAAAAAAAAAAAAACTCCTCTACATAC (SEQ ID NO: 

8459) 

Blocker: AACTCCTCTACATACACCACAAATAAATT (SEQ ID NO: 8460) 

Probe: CGAAAACATCGACCGAACAACG-Fluor (SEQ ID NO: 8461) 

Probe: LC640-GTCCGAAAAAAAAAAAACGAACTCC-Phos (SEQ ID NO: 8462) 

The reactions were each run in triplicate on each DNA sample with the following assay 

conditions: 

Reaction conditions: Forward primer: 600nM; Reverse primer: 300nM; Blocker: 
lOuM; Probes: 500nM; Taq polymerase: 0.1 U/ul; dNTPs: 0.2mM each; Magnesium 
Chloride: 4mMj_BSA: 0.25 mg/ml; Roche buffer with no MgCl: lx 

Cycling conditions: 95-degree denaturation for 10 minutes; 50 cycles: 95-degrees for 
10 seconds, 57-degrees for 25 seconds, 72 degrees for 10 seconds 

EXAMPLE 8 

Analysis of methylation within colon cancer using a SEQ ID NO:29 -MSP- 
MethyLight™ Assay. An additional assay for SEQ ID NO:29 was tested on colon samples. 
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The assay was tested on two sets of tissues, each with 12 colon adenocarcinomas and 12 

normal adjacent tissue samples. 

The sample preparation was carried out as described above (Example 2) The assay was 

performed using the following primers and probes: 

Forward Primer: GGACGTTTTTTATCGAAGGCG (SEQ ID NO: 8463) 

Reverse Primer: GCCACCCAACCGCGA (SEQ ID NO:8464) 

Probe: ACCCGAAATCACGCGCGAAAAA (SEQ ID NO:8465) 

The reactions were run in triplicate on each DNA sample with the following assay 

conditions: 

Reaction solution: (900 nM primers; 300 nM probe; 3.5 mM magnesium chloride; 1 
units of taq polymerase; 200|iM dNTPs, 5\iM blocker; and l\x\ of DNA, in a final reaction 
volume of 20 )il); 

Cycling conditions: 95°C for 10 minutes; (95°C for 15 seconds, 60°C for 1 minute) 50 
cycles. The corresponding control assay was performed as described above (Example 2) 

The data was analysed using a PMR calculation previously described in the literature 
(Eads et al 2001). In both cases, SEQ ID NO:29 was significantly more methylated in the 
cancer samples The ROC curves of the assays are shown in Figures 49 and 50. The AUC are 
0.93 and 1. 

EXAMPLE 9 

Analysis of methylation within colon cancer using a SEQ ID NO 39 -MSP- 
MethyLight Assay 

The colon cancer samples described in Example 2 were also analysed using a SEQ ID 
NO 39 -MSP- MethyLight Assay. The sample preparation was carried out as described above 
(EXAMPLE 2) The assay was performed using the following primers and probes: 

Forward Primer: GACGGATTTTTTTTTAACGTTTTTTC (SEQ ID NO:8466) 
Reverse Primer: AAATAAAATACCACCTCCGCGA (SEQ ID NO:8467) 
Probe: GCTCCTCGCGAAATACTCACCCCG (SEQ ID NO:8468) 
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The reactions were run in triplicate on each DNA sample with the following assay 
conditions: 

Reaction solution: (900 nM primers; 300 nM probe; 3.5 mM magnesium chloride; 1 
units of taq polymerase; 200pM dNTPs, 5uM blocker; and 7^1 of DNA, in a final reaction 
volume of 20 j^l); 

Cycling conditions: 95°C for 10 minutes; (95°C for 15 seconds, 60°C for 1 minute) 50 

cycles. 

The corresponding control assay was performed as described above (EXAMPLE 2). 
The data was analysed using a PMR calculation previously described in the literature 
(Eadsetal 2001). 

Results. The results are shown in Figure 36. The mean PMR for normal samples was 
2.25, with a standard deviation of 2.42. The mean PMR for tumour samples was 25.67, with a 
standard deviation of 17.57 The overall difference in methylation levels between tumour and 
normal samples is significant in a t-test (p=0.000000001 18). The ROC curve of the assay is 
shown in Figure 52. The AUC is 0.94 

This was further confirmed using a SEQ ID NO:39 -HeavyMethyl MethyLight assay, 
using dual Lightcycler probes using Lightcycler style dual probe technology. 

Methods. The CpG island assay (methylation assay) was performed using the 
following primers and probes: 

Forward Primer: GTTAGTTAGTTAATTTTTTAAATAGATTAGTAG (SEQ ID 
NO:8469) 

Reverse Primer: CAAAAAAACAAATAAAATACCACCTCC (SEQ ID NO: 8470) 
Blocker: CCTCCACAAAACTCACTCCTCACAAAATAC (SEQ ID NO:8471) 
Probe: red640 TTTCGTTTTGTATGGTAGATACGGGGTGA- phosphate (SEQ ID 
NO: 8473) 

Probe: ATTAATGGTTTTATAAGACGGATTTTTTTTTAACGT- fluorescine (SEQ 
ID NO: 8474) 
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The reactions were each run in triplicate on each DNA sample with the following 
assay conditions: 

Reaction conditions: Forward primer: 600nM; Reverse primer: 300nM;_Blocker: 
lOuM; Probes: 500nM; Taq polymerase: 0.1 U/ul; dNTPs: 0.2mM each; Magnesium 
Chloride: 4mM; BSA: 0.25 mg/ml; Roche buffer with no MgCl: lx 

Cycling conditions: 95 -degree denaturation for 10 minutes; 50 cycles: 95-degrees for 
10 seconds, 57-degrees for 25 seconds, 72 degrees for 10 seconds. 



TABLES 



TABLE 1. 



No: 


Gene: 


Primer: 


Amplificate 
Length: 


(SEQ 
ID NO: 
16) 


TTGGAGTTAAAG 
TATTTGGTAAGA 

(SEQ ID NO: 536) 
AAAACCACCTTC 
AAACCC 

(SEQ ID NO: 537) 




442 


(SEQ 
ID NO: 
4) 


ATCCTCCACACT 
CTTCCTCTAT 

(SEQ ID NO: 538) 

GAAATTAGGTTT 
GG1T1TGTTT 

(SEQ ID NO: 539) 




140 


(SEQ 
ID NO: 
4) 


GAGATTTTGGGA 

GGGGTAG 
(SEQ ID NO: 540) 
AACTCTATCCTT 

TTCCCTCTTC 
(SEQ ID NO: 541) 




486 


(SEQ 
ID NO: 
56) 


TGTTGGTTGTTG 
TTGTTGTT 

(SEQ ID NO: 542) 

CTTTCTACCCAT 
CCCAAAA 

(SEQ ID NO: 543) 




319 


(SEQ 
ID NO: 
27) 


TAAGTGATAAAG 
GAAGGAAGGA 
(SEQ ID NO: 544) 
CCTTCAAACCCC 




243 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 




AAACAA 
(SEQ ID NO: 545) 






(SEQ 
ID NO: 
31) 


TTGTTGTTTTTAfi 

A 1 VJ A 1 VJ A 1 A A 1 AV. 

GGGTTTTGG 
(SEQ ID NO: 546) 
TCCTTCCCATTCI 

CCAAATATC 
(SEQ ID NO: 547) 




ClA H 
V4/ 


fSFO 
ID NO: 
32) 


TCAACTACCATC 

A APTTrrTTA 

ArtU 1 1 1 1 AY 

(SEQ ID NO: 548) 
AATTTATTTTTA 
GTGTTGTAGTGG 
G 

(SEQ ID NO: 549) 




491 


(SEQ 
ID NO: 
33) 


gaa Ann ah Ann 
TTAAAGGTTG 

(SEQ ID NO: 550) 

AACTCACTTAAC 
TCCAATCCC 

(SEQ ID NO: 551) 




696 


(SEQ 
ID NO: 
34) 


GGATAGGAGTTn 
GGATTAAGAT 
(SEQ ID NO: 552) 
AAATCTTTTTCA 
ACACCAAAAT 
(SEQ ID NO: 553) 




A 1 A 

414 


(SEQ 
ID NO: 
24) 


TYTA ATA A AC AC 

AAACCTAAATC 
(SEQ ID NO: 554) 
ATATGGGATTGA 
TGGAAGATAG 
(SEQ ID NO: 555) 




471 


(SEQ 
ID NO: 
35) 


nnA AnAnnTnA 
TTAAATGGAT 
(SEQ ID NO: 556) 
CCCAAAAATCAA 

ACAACAA 
(SEQ ID NO: 557) 




226 


(SEQ 
ID NO: 
57) 


ATTTnnnA a aha 

GGGAAAG 
(SEQ ID NO: 558) 
TAAAAACTCTAA 

ACCCCATCC 
(SEQ ID NO: 559) 




300 


(SEQ 
ID NO: 
25) i 


CCCTACCCACCA 

ATATACC 
(SEQ ID NO: 560) 
\GATTTGGGGAA 




278 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 




GAAGTTGTA 
(SEQ ID NO: 561) 






(SEQ 
ID NO: 
36) 


TAAAAGAAGGA 
TTTTTGATTGG 
(SEQ ID NO: 562) 
CATCTTATTTAC 

CTCCCTCCC 
(SEQ ID NO: 563) 




JZO 


(SEQ 
ID NO: 
28) 


TTTTAGATTGAG 

X X X X i V X^J 1 X X X \Jil\J 

G1T1TAGGGT 
(SEQ ID NO: 564) 
ATCCATTCTACC 

TCCTTTTTCT 
(SEQ ID NO: 565) 




4y / 


(SEQ 
ID NO: 
37) 


GTAATTTGAAGA 

V-J> A X L£ M. jx. i A VJ A IVhI/1. 

AAGTTGAGGG 
(SEQ ID NO: 566) 
CCAACAACTAAA 

CAAAACCTCT 
(SEQ ID NO: 567) 






(SEO 
ID NO: 
26) 


AGTAAATAGTGG 
GTGAGTTATGAA 

V_ P X VJi 1\J X X 1 V X VJiLTl 

(SEQ ID NO: 568) 
GAAAAACCTCTA 
AAAACTACTCTC 
C 

(SEQ ID NO: 569) 




607 


(SEQ 
ID NO: 
38) 


GTTAGTATGTTT 

VJ X X /X VJ x JV X VJ 1 J. 1 

GGGGGTAAAT 
(SEQ ID NO: 570) 
ATAAATAACACC 
TTCCACCCTA 
(SEQ ID NO: 571) 




435 j 


(SEQ 
ID NO: 
39) 


TTTGTATTAGGT 

xxx vj x i\. x x rv\jvj x 

TGGAAGTGGT 
(SEQ ID NO: 572) 
CCCAAATAAATC 
AACAACAACA 
(SEQ ID NO: 573) 




ZOO 


(SEQ 
ID NO: 
29) i 


TTGTTTGGGTTA 

X X VJ XXX VJ VJ VJ X X xi. 

ATAAATGGA 
(SEQ ID NO: 574) 
CTTCTCTCTTCTC 

CCCTCTC 
(SEQ ID NO: 575) 






(SEQ 
ID NO: 
40) 


AATATAGGGAG 
GTTTAGGGTTT 
(SEQ ID NO: 576) 
TAACCATACATT 




424 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 




TCTCATCCAA 
(SEQ ID NO: 577) 






(SEQ 
ID NO 
41) 


TTTTGGGGAATA 

AAA 1 vJVJVJNJA/i in 

TAGGGTTT 
(SEQ ID NO: 578) 
TTCTCACATTTCI 
AACCACTTCT 
(SEQ ID NO: 579) 




A^Z 

425 


(SEQ 
ID NO: 
5) 


CTCCTCCTTCC A 

ACAAAAA 
(SEQ ID NO: 580) 
GTTTAGAGGTTT 
TGGGATGATT 
(SEQ ID NO: 581) 




a on 

487 


(SEO 
ID NO: 
5) 


TGAATAGGGTGA 
TATTTTAGTT A G 
G 

(SEQ ID NO: 582) 
ATAAATCATCCC 
AAAACCTCTA 
(SEQ ID NO: 583) 




497 


(SEQ 
ID NO: 
6) 


ATTTGGTTATTG 

Aii vjvj i i rv a x vj 

GTTGAAGGTA 
(SEQ ID NO: 584) 
AATTTTTAATTT 
CTCAACACCTCT 
(SEQ ID NO: 585) 




1 C 1 


(SEQ 
ID NO: 
6) 


G A A fJ A fiGTOTTC 

VJ/iJ\.VJ/\Yj VJ A VJ 1 1 VJ 

AGAAATTAAAA 
(SEQ ID NO: 586) 
CCCACCCTAACT 

TACCATAAA 
(SEQ ID NO: 587) 




462 


(SEQ 
ID NO: 
8) 


TTTCTCTAAA 
(SEQ ID NO: 588) 
AATTAGTTATGG 

TGTTGTGGGA 
(SEQ ID NO: 589) 




339 


(SEQ 
ID NO: 
8) , 


TTCTATTAAAAr 
CCAACTCCTC 

(SEQ ID NO: 590) 

ATAAGGGGAATT 
GTTGTAGGTT 

(SEQ ID NO: 591) 




395 


(SEQ 
ID NO: 
42) ( 


TACCATTCTTTC 
CTAAACATCC 
(SEQ ID NO: 592) 
3GGTTGGTGGAG 




148 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 




AGGTAG 
(SEQ ID NO: 593) 






(SEQ 
ID NO: 
14) 


GAAGATGAGAG 
GAGGTTGAGA 
(SEQ ID NO: 594) 
CCACACCACCTA 

CTACAAAAT 
(SEQ ID NO: 595) 






(SEQ 
ID NO: 
15) 


AAC A A A CCTCCT 

CCAAATTC 
(SEQ ID NO: 596) 
TGTTGGTAGGTA 

TTGGTGATT 
(SEQ ID NO: 597) 




Joj 


(SEQ 
ID NO: 
15) 


TCCCCACTTAAA 
ATAAACAAAT 
(SEQ ID NO: 598) 
GTGAATTTGGAG 

GAGGTTT 
(SEQ ID NO: 599) 




3 / J 


(SEQ 
ID NO: 
7) 


GGGGTTGATATT 

VJVJvJVJ X ± VJ 1\. A A A x 

GTTTTTAGAG 
(SEQ ID NO: 600) 
CCCCTCCTTCCTT 

AAATCT 
(SEQ ID NO: 601) 




3zo 


(SEQ 
ID NO: 
44) 


TTTT A G A A GGGG 

TTGGTTTAG 
(SEQ ID NO: 602) 
ACTACCTAACTC 

TCCCCACAA 
(SEQ ID NO: 603) 




343 


(SEQ 
ID NO: 
44) 


TTGTGGGG A G A G 

1 1 VJ 1 VJVJvJVJ/WJ/WJ 

TTAGGTAGT 
(SEQ ID NO: 604) 
TAACCCAAATAT 
CATAAAACCC 
(SEQ ID NO: 605) 




A 1 1 

41 1 


CSEO 
ID NO: 
1) 


AGATGGATATTT 
TGTTGGTGTT 

A VJ A 1 VJ VJ 1 VJ 1 A 

(SEQ ID NO: 606) 
TACACAATTATA 
CCTTTCAAACAA 
T 

(SEQ ID NO: 607) 




250 


(SEQ i 
ID NO: 
1) 


CCATACAAATAT 
CCTAAATAAAAC 
C 

(SEQ ID NO: 608) 




482 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 




TTGTTGGAAGAA 
TTGATAGTGTT 
(SEQ ID NO: 609) 






(SEQ 
ID NO: 
1) 


AGGG AGTT A A GT 

iWJVJVJ/vVJ 1 J. / l/lVJ 1 

AAGGGGTTAG 
(SEQ ID NO: 610) 
AACACCAACAA 
AATATCCATCT 
(SEQ ID NO: 611) 






(SEQ 
ID NO: 
2) 


TGGAATTTTAGG 

1 VJ VJi\./v 1111 / vVJVJ 

GTTAGTAGGG 
(SEQ ID NO: 612) 
CAAATAAACCAA 

ACCACTATCA 
(SEQ ID NO: 613) 




/loo 


(SEQ 
ID NO: 

2) 


TTGGG A TTTI " 1 ' A 

1 1 VJ VJ VJ/A 11111 1\ 

GGTGGTTT 
(SEQ ID NO: 614) 
TTCACTTTCCCT 
ACTAACCCTA 
(SEQ ID NO: 615) 




4^2 


(SEQ 
ID NO: 
45) 


TGGGTTATTTGG 

1 VJVJVJ 1 1 A 1 1 1 VJVJ 

TGAGTATTGT 
(SEQ ID NO: 616) 
CTTACCCCCACC 

CAACTA 
(SEQ ID NO: 617) 




4ol 


(SEQ 
ID NO: 
46) 


TTrAPATTArAT 

TAACCCATTTA 
(SEQ ID NO: 618) 
TTGGAGTTGTTA 
GGAGAAAAGT 
(SEQ ID NO: 619) 




452 


ID NO: 
10) 


CCTTCCTTAAAA 

ArPTPAA A AP 

(SEQ ID NO: 620) 
GTAAAGAATGGT 
AGAGGATAGGA 
T 

(SEQ ID NO: 621) 




436 


(SEQ 
ID NO: 
10) 


CTTACTACCCA A 

CCTCTTTCAC 
(SEQ ID NO: 622) 
TGGAAGGATAG 
AGAATTTTGTT 
(SEQ ID NO: 623) 




AAA 

444 


(SEQ 
ID NO: 


ATCCCATCTCTC 
AACTCCTACT 
(SEQ ID NO: 624) 




452 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 


11) 


TGATTTATTTTG 
ATGTGTGGTT 
(SEQ ID NO: 625) 






(SEQ 
ID NO 
11) 


TATTTAAGGATT 
TTGGAAGGAG 
(SEQ ID NO: 626) 
TCATCTCATTTT 
ATCTCTACAACC 
(SEQ ID NO: 627) 




34y 


(SEQ 
ID NO: 
13) 


AACAAATTCCCA 

ACACACC 
(SEQ ID NO: 628) 
TTTTGGAAGATG 

GTTTATnrr 

(SEQ ID NO: 629) 




Ana 
4/6 


(SEQ 
ID NO: 
13) 


TTTTTAATATGG 

X X X L X AA 1 A 1 VJ VJ 

AGGTAAGGGA 
(SEQ ID NO: 630) 
AAATTCCCAACA 

CACCAAC 
(SEQ ID NO: 631) 




279 


(SEO 
ID NO: 
3) 


CTTCTCCAAAAT 

CAACCAACT 
(SEQ ID NO: 632) 
TTTGTGTTATTA 
GTAGGTGAGAG 
G 

(SEQ ID NO: 633) 




254 


(SEQ 
ID NO: 
3) 


TT A G A A GTTGG A 

GGGTGAAAT 
(SEQ ID NO: 634) 
CTTCCTACCTTA 
AACCCTTACC 
(SEQ ID NO: 635) 




A C A 

450 


(SEQ 
ID NO: 
18) 


TCTAACTOCTCA 
CAAATTCCTAA 
(SEQ ID NO: 636) 
GTAGTGTAATAG 

GGAAAGGGG 
(SEQ ID NO: 637) 




a no 
498 


(SEQ 
ID NO: 
48) 


TAAAATTCCCTC 

x / inrvi \ x x v_/ x V^ 

TTACCCTAAA 
(SEQ ID NO: 638) 
TAGTAAGGATTG 

TAGAAGGGGG 
(SEQ ID NO: 639) 




1 Ci/Z 

J 96 


(SEQ 
ID NO: 


TAGTAAGGATTG 
TAGAAGGGGG 
(SEQ ID NO: 640) 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 


48) 


CCTCAAACCCTA 

AAAATAACC 
(SEQ ID NO: 641) 






(SEQ 
ID NO: 
58) 


GGAGAGGAGTO 
TTTGTAGAAGA 
(SEQ ID NO: 642) 
CAATCTCCCCTA 

AATCCTAAT 
(SEQ ID NO: 643) 




Joy 


(SEQ 
ID NO: 
22) 


TAGTAGTTTOA A 

1 rwj i / \VJ ill vJ / \/A 

GAAGGGGAAG 
(SEQ ID NO: 644) 
AAACATTCCTAA 
AATCACAAAAA 
(SEQ ID NO: 645) 




5 15 


(SEQ 
ID NO: 
19) 


111 Vv 111 VJvJVJ 1 rt 

TGATTAGGTTTT 
(SEQ ID NO: 646) 
ACTAAAAACACC 

ACCCCCT 
(SEQ ID NO: 647) 




A^C 

4zo 


(SEQ 
ID NO: 
19) 


ATA A ACTA A A AT 
CTTACTTCCTA 
(SEQ ID NO: 648) 
GAATGGAGGGG 

AAATGTTA 
(SEQ ID NO: 649) 




A £ O 


(SEQ 
ID NO: 
17) 


A A A A CTCCTCCC 

CTCTATAAAT 
(SEQ ID NO: 650) 
TTGGAGAGATGT 

GTTGGTTAG 
(SEQ ID NO: 651) 




492 


(SEQ 
ID NO: 
17) 


A ATfYTA ACCA A 

/V/ \ 1 1 /A /A V_ /V AY 

CACATCTCTC 
(SEQ ID NO: 652) 
AGGGGA1T1TAA 

GGTGATTAGT 
(SEQ ID NO: 653) 




A 

482 


(SEQ 
ID NO: 
23) 


CTCCCC A TCP A T 

CTTArrriA 

(SEQ ID NO: 654) 
ATTGTTTGGGTG 
ATAGTGAAGT 
(SEQ ID NO: 655) 




a on 
489 


(SEQ 
ID NO: 
21) 


TAAGTTTTTGGA 
GGAAGAGTTT 
(SEQ ID NO: 656) 
AAAATACTCCCT 




370 
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No: 


Gene: 


Primer: 


Amplificate 
Length: 




ATAATTCCCC 
(SEQ ID NO: 657) 






(SEQ 
ID NO. 
21) 


TTTCTCTAACCA 
AACACCTAAAA 
(SEQ ID NO: 658) 
AGAAATTAGTAG 
AGGAGGGAGG 
(SEQ ID NO: 659) 




J70 


(SEQ 
IDNO: 
43) 


ATCTAATCCCTC 

im. x v^ x rvrv x v^v^v^ x v^ 

TCCTAACTCC 
(SEQ ID NO: 660) 

tttg1t1tggaa 
tttaggitit 

(SEQ IDNO: 661) 




A A 1 

441 


(SEQ 
IDNO: 
9) 


TCCACAAAACTC 
TCCTACTAAAA 
(SEQ ID NO: 662) 

GGAAGGTTGGGT 

AGATATAGG 
(SEQ ID NO: 663) 




loo 


(SEQ 
ID NO: 
12) 


TTGGTAGAGTTG 

X X VJ VJ X I LVJilVJ X X VJ 

AAAGGAGATAG 
(SEQ ID NO: 664) 
AAAAACATTCCC 
TAAAAATTCC 
(SEQ ID NO: 665) 




a no 
4Uz 


(SEQ 
IDNO: 
47) 


ATAOA ATGfiTTA 

x rvvjrvrv i vjvj i 1 1\ 

GGGGGTATTT 
(SEQ ID NO: 666) 
TACAAATATCAA 

CCTCTCTCCC 
(SEQ ID NO: 667) 




AO A 

484 


(SEQ 
IDNO: 
20) 


GGTGGGGT AT A A 

VJ VJ X VJ VJ VJ VJ X r\. 1 ixTx 

TAGTAGGGAT 
(SEQ IDNO: 668) 
CTTCCCCTCTTTC 

AITITATTT 
(SEQ ID NO: 669) 




A AO 

445 


(SEQ 
IDNO: 
50) 


GAGGAATTGGTA 

vjiivjvjnii x x vjvj J. A 

TTGAAAGAAA 
(SEQ ID NO: 670) 
CTAATCCACCCT 

CCATAAAAC 
(SEQ ID NO: 671) 




4zo 


(SEQ 
ID NO: 
50) 


CTCCAATTCTCC 

TCCCTATATC 
(SEQ IDNO: 672) 
TAATTTTTGAGG 
TTGGGAAA 




425 



129 



No: 


Gene: 


Primer: 


Amplificate 
Length: 




(SEQ ID NO: 673) 







TABLE 2. 



No: 


Gene 


Oligo: 


1 


(SEQ ID NO: 41) 


TGGACGTAGGAAAGCGA 
(SEQ ID NO: 681) 


2 


(SEQ ID NO: 41) 


GATGTAGGAAAGTGAGA 
(SEQ ID NO: 682) 


3 


(SEQ ID NO: 41) 


ATI" 1 ACUCiUAG TTTTATCGT 

(SEQ ID NO: 683) | 


4 


(SEQ ID NO: 41) 


ATTTATGGGAGTTTTATTGT 
(SEQ ID NO: 684) 


5 


(SEQ ID NO: 41) 


ATTAGTTCGGGTCGCGT 
(SEQ ID NO: 685) 


6 


(SEQ ID NO: 41) 


ATTAGTTTGGGTTGTGT 
(SEQ ID NO: 686) 


7 


(SEQ ID NO: 41) 


TATACGAAAGGGAGGCGG 
(SEQ ID NO: 687) 


8 


(SEQ ID NO: 41) 


TATATGAAAGGGAGGTGG 
(SEQ ID NO: 688) 


9 


(SEQ ID NO: 41) 


GGCGTGTCGTTAGTTTTA 
(SEQ ID NO: 689) 


10 


(SEQ ID NO: 41) 


GGTGTGTTGTTAGTTTTATA 
(SEQ ID NO: 690) 


11 


(SEQ ID NO: 41) 


TTCGATTGACGTTAGCGA 
(SEQ ID NO: 691) 


12 


(SEQ ID NO: 41) 


TTTGATTGATGTTAGTGA 
(SEQ ID NO: 692) 


13 


(SEQ ID NO: 41) 


TTTCGAGTTTGACGGT 
(SEQ ID NO: 693) 


14 


(SEQ ID NO: 41) 


TTTTGAGTTTGATGGTT 
(SEQ ID NO: 694) 


15 


(SEQ ID NO: 41) 


TTCGGAGGGCGTATTT 
(SEQ ID NO: 695) 


16 


(SEQ ID NO: 41) 


TTTGGAGGGTGTATTT 
(SEQ ID NO: 696) 


17 


(SEQ ID NO: 5) 


GACGTCGGTACGTAGT 
(SEQ ID NO: 697) 


18 


(SEQ ID NO: 5) 


GATGTTGGTATGTAGTAG 
(SEQ ID NO: 698) 


19 


(SEQ ID NO: 5) 


TTCGGGGGAATTCGAGT 
(SEQ ID NO: 699) 


20 


(SEQ ID NO: 5) 


TTTGGGGGAATTTGAGT 
(SEQ ID NO: 700) 


21 


(SEQ ID NO: 5) 


TATTGCGAGGATTCGG 
(SEQ ID NO: 701) 
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No: 


Gene 


Oligo: 


22 


(SEQIDNO: 5) 


ATTGTG A GG A TTTGfJT 

*»■ a i. VJ L VJ/\\J\JrV 111 VJVJ 1 

(SEQ ID NO: 702) 


23 


(SEQIDNO: 5) 


GTGCGTTCGTAGPfnrA 

vj i vj v^ vj i i v^VJ l /WJV^VJ 1 r\ 

(SEQ ID NO: 703) 


24 


(SEQ ID NO: 5) 


TGTOTTTOT A GTGT A GG 

l vj i vj l i 1VJ1 r\\J 1 VJ 1 /\VJVJ 

(SEQ ID NO: 704) 


25 


(SEQ ID NO: 5) 


GG A C GTP GTTTGTT A H 

VJVJ/\V>VJ 1 V^VJ 11 1 VJ 1 1 J\KJ 

(SEQ ID NO: 705) 


26 


(SEQ ID NO: 5) 


GG A TGTmTTmTT A ClCl 
VJ vJ/\ 1 VJ 1 1 vJ 1 1 i vj 1 1 /VvJvJ 

(SEQ ID NO: 706) 


27 


(SEQ ID NO: 5) 


AHA nprrrpnTTTTYTr A 

^VVJ/\VJV^VJ 1 V^VJ i i 1 lul A 

(SEQ ID NO: 707) 


28 


(SEQ ID NO: 5) 


AflA GTGTTriTTTTriT A T 
/\VJ/\VJ 1 VJ 1 I vj 1 1 1 lul Al 

(SEQ ID NO: 708) 


29 


(SEQ ID NO: 5) 


ill V^vj/\VJVJVJ 1 /\VJVJV_,Vj/\0 

(SEQ ID NO: 709) 


30 


(SEQIDNO: 5) 


ttttg a gggt a nnTn a n 

1111 VJ/YVJVJVJ 1 /\VJvJ 1 VJ/VVJ 

(SEQ ID NO: 710) 


31 


(SEQ ID NO: 5) 


TTTCOATTTTA ATGGG A A 
ill V/VJrY llll r\J\ 1 vJv^vJ/vA. 

(SEQ ID NO: 711) 


32 


(SEQIDNO: 5) 


TTTG A TTTT A A TGTG A A f T T 

ill VJ.TV. 1111 r\S\ 1 VJ 1 vJrVrVvJ 1 

(SEQ ID NO: 712) 


33 


(SEQ ID NO: 5) 


Ann a ATTTrnTrnrnA 

/WJVJ/VrY 111 v^VJ 1 v^VJV^VJ/\ 

(SEQ ID NO: 713) 


34 


(SEQIDNO: 5) 


A A A TTTTnTTrTTn A T 
r\yj\Jr\J\ llllullVJl vJ/\ 1 

(SEQ ID NO: 714) 


35 


(SEQ ID NO: 5) 


tttg A fiTrriT a rnrnT 

1 1 1 VJ/\vJl Vw01/\v^vJv^vJl 

(SEQ ID NO: 715) 


36 


(SEQ ID NO: 5) 


1111 vjAvj 1 IvjIAIvjIvjI 

(SEQ ID NO: 716) 


37 


(SEQIDNO: 6) 


l/\V^Vjl/\Vjl 1 VJV^vjLxVJ 1 1 

(SEQ ID NO: 717) 


38 


(SEQ ID NO: 51) 


VJ 1 /\ 1 VJ 1 /\VJ 1 1 VI 1 VJ 1 VJ 1 l 

(SEQ ID NO: 674) 


39 


(SEQ ID NO: 6) 


A A Trr T rxrnnTT a nn a t 

1 v^VJVJv^VJvJ 1 1 AvJvJA 1 

(SEQ ID NO: 718) 


40 


(SEQ ID NO: 6) 


r T AA TTnnTnnTT a A 

\Jf\r\ 1 1 VJVJ 1 VJVJ 1 i /\vjVj/\ 

(SEQ ID NO: 719) 


41 


(SEQ ID NO: 6) 


TTTG A TP GGGTTTG A G 

111 VJrY 1 V-VJVJVJ 111 Vj/\vJ 

(SEQ ID NO: 720) 


42 


(SEQ ID NO: 6) 


ttttg A TTnnnTTTr; a n 

1111 VJ/\ 1 1 VJVJVJ 111 VJ/\vJ 

(SEQIDNO: 721) 


43 


(SEQ ID NO: 51) 


TTTfi A TtT A TTPPtT A A A 

111 VJ/WJ 1A1 1 V_>VJ 1 /\vjVj/\/\ 

(SEQ ID NO: 675) 


44 


(SEQ ID NO: 6) 


TGAGTATTTGTAGGAAGA 
(SEQ ID NO: 722) 


45 


(SEQ ID NO: 6) 


AGAGGCGCGGGTTATA 
(SEQ ID NO: 723) 


46 


(SEQ ID NO: 6) 


TAGAGGTGTGGGTTAT 
(SEQ ID NO: 724) 
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No: 


Gene 


Oligo: 


47 


(SEQ ID NO: 6) 


TTAGCGGTTAAGTTGCGA 

A * -» lvl v/xJVJ A A iLTV VJ JL A VJ VJ i\. 

(SEQ ID NO: 725) 


48 


(SEQ ID NO: 6) 


TTAGTGGTT A AGTTGTG A 

A A I VVJ A VJ VJ A A AilVJ A A VJ A VJ /V 

(SEQ ID NO: 726) 


49 


(SEQ ID NO: 8) 


TTCGTAGAAGAATACGrGTA 

a a v^ vj a rvvjiuiVJ/uV A /iV^VJV'Vj 1 r\ 

(SEQ ID NO: 727) 


50 


(SEQ ID NO: 8) 


TTTGTAGAAGAATATGTGTA 

-i a a vj i r\\Ji^r\\jr\r\ I r\ i VJ 1 VJ 1 r\ 

(SEQ ID NO: 728) 


51 


(SEQ ID NO: 8) 


A A A CGTTT A TGGGTTG 

/AAAV>VJ 111 r\ 1 V-'VJVJ 1 1 VJ 

(SEQ ID NO: 729) 


52 


(SEQ ID NO: 8) 


AATGTTTATTGGTTGGA 

rVii A VJ X A A / v 1 1 VJ VJ 1 1 VJVJiV 

(SEQ ID NO: 730) 


53 


(SEQ ID NO: 8) 


T A TGGT A GTTG GTTG GG 

1 A 1 VvVJ 1 XV VJ 1 1 V^VJ 1 1 v^vJvJ 

(SEQ ID NO: 731) 


54 


(SEQ ID NO: 8) 


ATTGT A GTTTGTTTGGT 

-t*. X X VJ X xVVJ X 1 1 VJ X 1 1 VJVJ 1 

(SEQ ID NO: 732) 


55 


(SEQ ID NO: 16) 


TGGTCGGT A T A TTTGG A 

x VJ VJ x V^ VJ VJ X rA. 1 r\ 111 Vx VJ/y 

(SEQ ID NO: 733) 


56 


(SEQ ID NO: 16) 


TTGGTTGGTATATTTTGA 

X A VJ VJ X X VJ VJ X A X zV 1111 VJ/V 

(SEQ ID NO: 734) 


57 


(SEQ ID NO: 16) 


GGAGGTTTCGGTTCGA 

VJVJ.rA.VJVJ XXX V-'VJVJ 1 1 V-'VJ/A. 

(SEQ ID NO: 735) 


58 


(SEQ ID NO: 16) 


TGG A GGTTTTGGTTTG A 

x vj VJ.fA.VJVJ 1 1 1 1 VJVJ 1 1 1 VJrV 

(SEQ ID NO: 736) 


59 


(SEQ ID NO: 16) 


TTAGCGGTA ATAGGGG 

x x ViVJ Vx VJ vJ l /ATA. l /AVJV-/ VJVJ 

(SEQ ID NO: 737) 


60 


(SEQ ID NO: 52) 


TATTAGTGGTA ATAGTGG 

X i \ X A /AVJ 1 vJ VJ 1 A/\ 1 /A VJ 1 VJVJ 

(SEQ ID NO: 676) 


61 


(SEQ ID NO: 42) 


TGGGT A GT A GGGGGTT 
1 vJv/ vJ 1 /AVJ 1 rVvJ VJV^vJvJ I 1 

(SEQ ID NO: 738) 


62 


(SEQ ID NO: 53) 


TGTGT A GT A GGTGHTTT 

1 VJ 1 VJ 1 /AVJ 1 /A VJVJ 1 VJVJ 111 

(SEQ ID NO: 677) 


63 


(SEQ ID NO: 42) 


T A GGG GGTTGTTG GT A 

1 AVjVJvVJVJ I 1 vJ I 1 v^vJ 1 /Y 

(SEQ ID NO: 739) 


64 


(SEQ ID NO: 42) 


AGGTGGTTGTTTGTA A 

/A VJVJ 1 VJVJ 1 1 VJ 1 1 1 VJ 1 /\/\ 

(SEQ ID NO: 740) 


65 


(SEQ ID NO: 14) 


TTGA AGTGGGTAGGGT 

l l VJ/A/A.VJ 1 v> vJ VJ 1 /AV^VJVJ 1 

(SEQ ID NO: 1125) 


66 


(SEQ ID NO: 14) 


TGA AGTTGGT ATGGTT 

X VJiTLrWJ 1 1 VJ VJ 1 /A 1 VJVJ 1 1 

(SEQ ID NO: 1126) 


67 


(SEQ ID NO: 14) 


TGGG A GGGGG A T A TTT 

X VJ VJ VJ/AV^VJV^VJ VJ/A. 1 r\ 1 I 1 

(SEQ ID NO: 1127) 


68 


(SEQ ID NO: 14) 


GTTGGG A TGTGG A T A T 

VJ X X VJVJVJ.TA 1 VJ 1 VJVJ /A 1 /A 1 

(SEQ ID NO: 1128) 


69 


(SEQ ID NO: 43) 


GTTCGGGTCGATTCGA 
(SEQ ID NO: 741) 


70 


(SEQ ID NO: 43) 


GGTTTGGGTTGATTTGA 
(SEQ ID NO: 742) 


71 


(SEQ ID NO: 43) 


TTCGGGATATATTCGATT 
(SEQ ID NO: 743) 
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No: 


Gene 


Oligo: 


72 


(SEQIDNO: 43) 


TTTTGGGATATATTTfiATT 
(SEQ ID NO: 744) 


73 


(SEQ ID NO: 43) 


T A TTCG A A TTGT A TTP GT 
(SEQ ID NO: 745) 


74 


(SEQ ID NO: 43) 


TTTG A A TTGT A TTTOTTT A T 

-ill vJ/TlTV l 1 VJ1 Al 1 1 VJ 1 1 1 r\ I 

(SEQ ID NO: 746) 


75 


(SEQ ID NO: 15) 


TT A A GTTGG A TTPGGT 

1 l /VrYVJ 1 1 V^VJ\r\ 1 1 v^UvJ 1 

! (SEQ ID NO: 747) 


76 


(SEQ ID NO: 54) 


AGTTTGATTTGGTGA AT 

r\\J 111 VXr\ Ill VJVJ 1 VJ/\/\ 1 

(SEQ ID NO: 678) 


77 


(SEQ ID NO: 15) 


T A gttgttgg a g a nnn 

1 /\VJ 1 1U1 1 \^ VJ/\U/\VJvJvJ 

(SEQ ID NO: 748) 


78 


(SEQ ID NO: 15) 


A GTTGTTTn A A nnHT 
r\\J 1 lUi 1 1 vjAUAuUU 1 

(SEQ ID NO: 749) 


79 


(SEQIDNO: 15) 


ATA GT A TGG A GGTH A HT 

r\ 1 r\\J 1 r\ 1 VvVJ/\VJVJ 1 VXrYvJ 1 

(SEQ ID NO: 750) 


80 


(SEQIDNO: 15) 


ATA GT A TTG A GGTG A HTT 

A l /AVJ Inl 1 VJ/AVJVJ 1 VXrYVJ 1 1 

(SEQ ID NO: 751) 


81 


(SEQIDNO: 15) 


TTCGGGATTGGATA AT 

1 1 V-/VJVJVJ/A. 1 1 v^VJ/A I r\r\ 1 

(SEQ ID NO: 752) 


82 


(SEQIDNO: 15) 


A GGTTTTGGG A TTTG A 

iiVJVJ 1 1 1 1 VJVJ VJ/Y 1 1 1 VJ/A 

(SEQ ID NO: 753) 


83 


(SEQIDNO: 15) 


TT A GG A GGGGGPG A T A 

1 1 /\vJVJ/\v^vJVvVJU\^vJ/\ 1 r\ 

(SEQ ID NO: 754) 


84 


(SEQIDNO: 15) 


A GG A TGTGGTG ATA HT 

/\VJ VJ/A 1 VJ 1 VJVJ 1 Vj/\ 1 /\vJ 1 

(SEQ ID NO: 755) 


85 


(SEQ ID NO: 15) 


ttgt a rnTTrnnT a tt 

1 IvjI/av^vjI 1 V>UvJ 1 /\ 1 1 

(SEQ ID NO: 756) 


86 


(SEQ ID NO: 15) 


T A A flTTHT A TnTTTnnT A 
I /AJAVJ 1 1 VJ 1 r\ 1 vj 1 1 1 KJKJ 1 A 

(SEQ ID NO: 757) 


87 


(SEQ ID NO: 4) 


nnrnTrn a cicvtocw a n 

vJVJv^vJ 1 VvVJ/Yvjvj 1 L/VJ 1 Pi\J 

(SEQ ID NO: 758) 


88 


(SEQ ID NO: 4) 


GGTfTTTri A CICVYTCIT A f~lT 
vJvJ lull vJ/YvJVJ 1 lul S\vj 1 

(SEQ ID NO: 759) 


89 


(SEQ ID NO: 4) 


A nonTTTpn A TTTTrnn 

/\vJvJVJ 111 V^VJ/Y 1111 V^VjVJ 

(SEQ ID NO: 760) 


90 


(SEQ ID NO: 4) 


a nnr^TTTTr; a TTTTTr:r: 

/\VJVJVJ 1111 VJ/\ 11111 vJvJ 

(SEQ ID NO: 761) 


91 


(SEQ ID NO: 4) 


TGGA AGGTGGG ATTHT 

1 VJ VJ/VrV\^vJ 1 vJV^ VJ/\ 1 lul 

(SEQ ID NO: 762) 


92 


(SEQ ID NO: 4) 


TGG A A TfiTnTn A TTHT 
1 VJvJ/a/\ lul Ul vJ/\ 1 1 VJ 1 

(SEQ ID NO: 763) 


93 


(SEQ ID NO: 4) 


TTTTGGGGGGTTTATA 
ill 1 vJVJV^vJv^vJ 1 1 1 Al A 

(SEQ ID NO: 764) 


94 


(SEQ ID NO: 4) 


TTGGTGTGTTTATAGATA 
(SEQ ID NO: 765) 


95 


(SEQ ID NO: 4) 


AGATTTTTACGATTCGA 
(SEQ ID NO: 766) 


96 


(SEQ ID NO: 4) 


TTTTTATGATTTGAAATAGA 
(SEQIDNO: 767) 
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No: 


Gene 


Oligo: 


97 


(SEQ ID NO: 4) 


AGTATTTTCGrGTGTT 

i\KJ 1 / v 1111 V^VJ VvVJ 1 VJ 1 1 

(SEQ ID NO: 768) 


98 


(SEQ ID NO: 4) 


TAGTATTTTTGTGTGTTA A 

i n\J 1 r\ illll VJ 1 VJ 1 VJ 1 1 r\/\ 

(SEQ ID NO: 769) 


99 


(SEQ ID NO: 7) 


TTCGTCGGCGGT A G A G 

1 1 V-'VJ I V^VJVJV^VJVJ 1 /\VJAVJ 

(SEQ ID NO: 770) 


100 


(SEQ ID NO: 7) 


T A G A GTTTGTTGGTGG 

1 /vVJAYVJ 1 1 IVJ1 1 VJvJ 1 VJVJ 

(SEQ ID NO: 771) 


101 


(SEQ ID NO: 7) 


G A TC GCGGGT A C HTTT 

VJ/\ 1 V^VJV^VJVJvJ 1 AV^Vj III 

(SEQ ID NO: 772) 


102 


(SEQ ID NO: 7) 


A TTGTGGGT A TGTVTGT 

Al 1VJ1 VJVJVJ 1 /\ 1 VJ 1 1 1 VJ 1 

(SEQ ID NO: 773) 


103 


(SEQ ID NO: 7) 


TT A A CGTCGTTGGTT A 

1 l r\r\\^\J 1 V^VJ 1 1 VJvJ 1 1 A 

(SEQ ID NO: 774) 


104 


(SEQ ID NO: 7) 


TG A TT A A TGTTGTTGGT 

1 VJ/v 1 1 r\r\ 1 VJ 1 1 VJ 1 1 VJvJ 1 

(SEQ ID NO: 775) 


105 


(SEQ ID NO: 7) 


TTCGCGCG A AGATTTA 

1 1 v^VJV^VJV^VJ.r\./\VjA 1 1 1A 

(SEQ ID NO: 776) 


106 


(SEQ ID NO: 7) 


GTTTTTGTGTG A AG A TT 

VJl 1 1 1 1 VJ 1 VJ 1 VJ/VrYVj/A 1 1 

(SEQ ID NO: 777) 


107 


(SEQ ID NO: 44) 


TTCGATATCGTGACGG 

l 1 V^VJ-rT 1 r\ 1 V>VJ 1 VJ /A VJVJVJ 

(SEQ ID NO: 778) 


108 


(SEQ ID NO: 44) 


TT 1 TG ATA TTGTG A TGGT 

iiii \Jr\ l r\ 1 1 VJ 1 \Jf \ 1 VJvJ 1 

(SEQ ID NO: 779) 


109 


(SEQ ID NO: 44) 


AOAATA CGGTCGT AHA 

/AVJ/AV-V 1 Av^VJVJ 1 \s\J 1 AvJA 

(SEQ ID NO: 780) 


110 


(SEQ ID NO: 44) 


TAG A ATA THHTTHT AHATA 
1 /\VJ/\A 1 A I VJvJ 1 1 VJ I AUA 1 A 

(SEQ ID NO: 781) 


111 


(SEQ ID NO: 44) 


Inl 1111 VJv^vj 1 /\v-/VJvjvJ 

(SEQ ID NO: 782) 


112 


(SEQ ID NO: 44) 


Al 1 1 1 1 vJl vJl A I vJvJvj! 1 

(SEQ ID NO: 783) 


113 


(SEQ ID NO: 1) 


1 1 /YV-/VJVJ 1 vJAAvJvJv^vJvjA 

(SEQ ID NO: 784) 


114 


(SEQ ID NO: 1) 


TT ATGGTC1 A AnnTHHA 
1 1 A 1 vJVJ 1 vJA Avjvj I VJVJ A 

(SEQ ID NO: 785) 


115 


(SEQ ID NO: 1) 


TTGGGGATTA ATA TO CI AHAT 
1 1 VvVJvJvJA 1 1 AA 1 A 1 v^VJ AvjA 1 

(SEQ ID NO: 786) 


116 


(SEQ ID NO: 1) 


TTTGGGATTA ATATTGAGAT 

111 VJVJVJAV 1 1 r\J\ 1 A 1 1 UAUA 1 

(SEQ ID NO: 787) 


117 


(SEQ ID NO: 1) 


TTTGGGTTTTGGTTA AT 

111 VJVJVJ 1111 v^VJ 1 1 AA 1 

(SEQ ID NO: 788) 


118 


(SEQ ID NO: 1) 


TTTGGTTTTTGTT A A TTT A G 

111 VJVJ 11111VJ11 AA 111 AvJ 

(SEQ ID NO: 789) 


119 


(SEQ ID NO: 1) 


TGTGCGAAGTTAACGT 
(SEQ ID NO: 790) 


120 


(SEQ ID NO: 1) 


TTGTGTGAAGTTAATGT 
(SEQ ID NO: 791) 


121 


(SEQ ID NO: 1) 


AAGTTTATCGGCGTTT 
(SEQ ID NO: 792) 
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No: 


Gene 


Oligo: 


122 


(SEQIDNO: 1) 


AGAAGTTTATTGGTGTTT 

•* lVJiUTVJ 1 1 A iV 1 1 VJVJ X VJ 111 

(SEQIDNO: 793) 


123 


(SEQIDNO: 1) 


ATTTCGGAATTTAAGrGT 
(SEQ ID NO: 794) 


124 


(SEQIDNO: 1) 


TTTGG A ATTT A A GTGTTT 

i i i VJ vJ rv/i ill r\r\.KJ 1 VJ 111 

(SEQ ID NO: 795) 


125 


(SEQIDNO: 1) 


TTTTCGCG A TTGG A G A 

1111 V-'VJV/VJri 1 1 VJ VJ./vVJ/\ 

(SEQ ID NO: 796) 


126 


(SEQ ID NO: 1) 


GTTTTTGTG A TTGG A G A 

VJ lllll VJ 1 VJ/A. 1 1 VJVJ/\VJ/Y 

(SEQ ID NO: 797) 


127 


(SEQIDNO: 1) 


A TTT A C GPGTTTT A GG 

r\ ill /AV/ VJ V>VJ 1111 /A VJVJ 

(SEQ ID NO: 798) 


128 


(SEQ ID NO: 1) 


ATGGAATTTATGTGTTTT ^ 

n l vjvj/a/a ill /A 1 VJ 1 VJ 1111 

(SEQ ID NO: 799) 


129 


(SEQIDNO: 1) 


ATGTrGGGGTTTTATA 

-tV i vj i v^VJ\^vJVJ 1111 /A 1 r\ 

(SEQ ID NO: 800) 


130 


(SEQIDNO: 1) 


GG A TGTTGTGGTnTTT A T 

vjvj.t\ivji 1 vj 1 VJVJ 1 1 1 I /A 1 

(SEQ ID NO: 801) 


131 


(SEQ ID NO: 2) 


AGAGGGGGTTTAGGAG 

^VJ/AV^VJVJVJVJ 1 1 1 /AV>VJ/AVJ 

(SEQ ID NO: 802) 


132 


(SEQ ID NO: 2) 


AG ATGGGGTTT A TG AG 

■*iVJ.rA 1 VJVJ VJVJ 111 /A 1 VJ/WJ 

(SEQ ID NO: 803) 


133 


(SEQ ID NO: 2) 


TGTCGGTATTAGGGTT 

1 VJ 1 VVIvJ 1 Al 1 /AVJV^VJ 1 1 

(SEQ ID NO: 804) 


134 


(SEQ ID NO: 2) 


GTGTTGGT A TT A GTGTT 

VJ 1 VJ 1 1 VJVJ 1A1 1 /AVJ 1 VJ 1 1 

(SEQ ID NO: 805) 


135 


(SEQ ID NO: 2) 


TGGTTT A GGTTGGGT A 

l VJVJ l l ln.\^VJl 1 V/VJVJ 1 /A 

(SEQ ID NO: 806) 


136 


(SEQ ID NO: 2) 


GGTTT A TnTTTnnT A riT 
VJVJ 1 1 1 /A 1 VJ 1 1 1 VJvJ l /\vj 1 

(SEQ ID NO: 807) 


137 


(SEQ ID NO: 2) 


TTGGT A CGGTT A PtHTT 
1 1 V^VJ 1 /AV^VJvJ 1 1 /A VJVJ I 1 

(SEQ ID NO: 808) 


138 


(SEQ ID NO: 2) 


A GTTTTGT A THHTTA nr, 

/AVJ 1 1 1 1 VJ 1 /A 1 VJvJ 1 1 /A VJVJ 

(SEQ ID NO: 809) 


139 


(SEQ ID NO: 45) 


A T A GGG A TTTmClCd A 

/A 1 /YVJV^VJ/\ 111 V^ VJVJ V/ VJ/A 

(SEQ ID NO: 810) 


140 


(SEQ ID NO: 45) 


A GTG A TTTTGGTn AHA 

/VVJ 1 VJ/A. 1111 VJVJ 1 VJ/AVJ/\ 

(SEQ ID NO: 811) 


141 


(SEQ ID NO: 45) 


G GC GTTTT A TTT A C G A G A 

VJVJV^VJ 1 1 1 Inl I 1 /AV^VJ/AVJ/A 

(SEQ ID NO: 812) 


142 


(SEQ ID NO: 45) 


GGGTGTTTT A TTT A TG A G 

vjvjvj ivJl I 1 ml 1 1 /A 1 VJ/WJ 

(SEQIDNO: 813) 


143 


(SEQ ID NO: 45) 


ATCGTGGAGGGTA A PGA 

A 1 V^VJ 1 VJVJ/V VJVJVJ 1 /A/W-'VJ/A 

(SEQIDNO: 814) 


144 


(SEQ ID NO: 45) 


ATTGTGGATGGTAATGA 
(SEQIDNO: 815) 


145 


(SEQ ID NO: 45) 


TTGAGATCGATTCGTT 
(SEQ ID NO: 816) 


146 


(SEQ ID NO: 45) 


TGAGATTGATTTGTTTAG 
(SEQIDNO: 817) 
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No: 


Gene 


Oligo: 


147 


(SEQ ID NO: 45) 


GGCCl A Ci A TTPHT A CCiT 

(SEQ ID NO: 818) 


148 


(SEQIDNO: 45) 


fiGTO A O A TTTHT A TPtTT 

vJvJ 1 VJ/WJ/Y 1 I 1 Vj 1 A 1 VJ 1 1 

(SEQIDNO: 819) 


149 


(SEQ ID NO: 45) 


i VJ/\V^vj 1 1 k^vj 1 VJvj 1 UUA 

(SEQ ID NO: 820) 


150 


(SEQ ID NO: 45) 


VJ/A. 1 VJ 1 1 1U1 UU 1 UUAu 

(SEQ ID NO: 821) 


151 


(SEQ ID NO: 45) 


vj 1 VjA 1 V_^vjA 1 1 A U VjVj 1 A 

(SEQ ID NO: 822) 


152 


(SEQ ID NO: 45) 


A CiCWCi A TTn A TT A TnnT 
A VJVJ 1 VjA i 1 VJA 1 1 A 1 VjVJ 1 

(SEQ ID NO: 823) 


153 


(SEQ ID NO: 45) 


A tt A TTrnTTmrTr a 

A 1 I A 1 1 V^VJ 1 1 V^VJVJ 1 VjA 

(SEQ ID NO: 824) 


154 


(SEQ ID NO: 45) 


t a tt a TTTriTTrr^r^T/^ a n 

1A1 lAl I 1 VJ 1 I I VJVJ 1 VjAVJ 

(SEQ ID NO: 825) 


155 


(SEQ ID NO: 45) 


1 A 1 V^VJ 1 V^VJ 1 1 AAVJ 1 VJ 1 

(SEQ ID NO: 826) 


156 


(SEQ ID NO: 45) 


T A TT A TTnTTflTT A A CWfVT 
lr\l 1 VJ I 1 VJ 1 1 AAVJ 1 VJ 1 

(SEQ ID NO: 827) 


157 


(SEQ ID NO: 45) 


tgta AC^rnrnAriA at a 

1 VJ I /\/\VJV^VJV^VjAVJAA I A 

(SEQ ID NO: 828) 


158 


(SEQ ID NO: 45) 


A HTHTA A HTnTn AHA AT 
/vVJ 1 VJ 1 /\/\Vj 1 VJ 1 vjAvjAA 1 

(SEQ ID NO: 829) 


159 


(SEQ ID NO: 9) 


TATA nmriTTT A f^ClCVT 
1 A 1 AVJV^VJVJ I 1 1 A U VJVJ i 

(SEQ ID NO: 830) 


160 


(SEQ ID NO: 9) 


T A nTHHTTT A TddT ATT 
lAvjlVjVJl 1 1 AlVJVJlAvjl 

(SEQIDNO: 831) 


161 


(SEQ ID NO: 9) 


a cicinc n a tt a r^r^ a c^r^^r 
Avjvjvjv^vjA 1 IAvjvjAUvjI 

(SEQ ID NO: 832) 


162 


(SEQ ID NO: 9) 


A CiClCWCl A TT A A T7~"T 

AVjvjvjIvjAI IAvjvjAIvjI 

(SEQ ID NO: 833) 


163 


(SEQ ID NO: 46) 


1 1 LxVj 1 1 AvjAvj 1 1 kAj 1 Avj 

(SEQ ID NO: 834) 


164 


(SEQ ID NO: 46) 


TTTr.TT A CI A nTTTrT a ct 
1 I 1 vj 1 1 AVjAvj 1 1 1 vj 1 Avj 1 

(SEQ ID NO: 835) 


165 


(SEQ ID NO: 46) 


to aPtA rnTTTnTrnnT 

i VJAVJAV^VJ 1 1 1 VJ 1 LxVJVJ 1 

(SEQ ID NO: 836) 


166 


(SEQ ID NO: 46) 


Tf; AHA TnTTTnTTr.r^T 
1 VJA VJA 1 VJ 1 1 IVJl 1 VJVJ 1 

(SEQ ID NO: 837) 


167 


(SEQ ID NO: 46) 


HA A A A HTTP HTP P.r.TT 
VJAAAAVJ 1 1 V^VJ 1 V^VJVj 1 1 

(SEQ ID NO: 838) 


168 


(SEQ ID NO: 46) 


AHA A A A C TTTH TT n CI TT 
AVJ/\/\/\AVJ 1 1 1 VJ 1 1 VJVJ 1 1 

(SEQ ID NO: 839) 


169 


(SEQ ID NO: 46) 


ATGGCGTAGTCGCGAT 
(SEQ ID NO: 840) 


170 


(SEQ ID NO: 46) 


TGGTGTAGTTGTGATT 
(SEQIDNO: 841) 


171 


(SEQIDNO: 10) 


TTTTGACGTCGATGTA 
(SEQ ID NO: 842) 



136 



No: 


Gene 


Oligo: 


172 


(SEQIDNO: 10) 


TGATGTTGATGTAGA ATT 
(SEQ ID NO: 843) 


173 


(SEQIDNO: 10) 


TTOCft A TOTOrOTTT A 

1 1 vJV_/VJ J rA 1 VJ 1 vJV^VJ 1 1 1 r\ 

(SEQ ID NO: 844) 


174 


(SEQIDNO: 10) 


i VJ I \Jr\ 1 VJ 1 VJ 1 U 1 1 1 /\VJ 1 

(SEQ ID NO: 845) 


175 


(SEQ ID NO: 10) 


TG a tt a mamrnci a t 

1 vJ/\ 1 1 /\\^VJVJV^VJ^AJVJ/\ 1 

(SEQ ID NO: 846) 


176 


(SEQIDNO: 10) 


Al 1A1 VJVJ 1 VJ 1 vJVJ/\ 1 VJVJ 

(SEQ ID NO: 847) 


177 


(SEQIDNO: 10) 


r\\Jr\ 1 VJVJV^VJ/\V^VJ 1 V^Vj/\/V 

(SEQ ID NO: 848) 


178 


(SEQIDNO: 10) 


ATCinTdATClTTClA AHA \ 

r\ 1 VJVJ 1 VJ/A 1 VJ 1 1 Vj/\/\Vj/\ 

(SEQ ID NO: 849) 


179 


(SEQIDNO: 10) 


ttt a a nrnrnnrnnT a 

111 .rvrYVJV^VJV^VJ VJV_,VJVJ 1 r\ 

(SEQ ID NO: 850) 


180 


(SEQIDNO: 10) 


TTTT A A HTfrrnnTonT A 

1111 rVr\\J 1 VJ 1 VJVJ 1 VJVJ 1 /V 

(SEQ ID NO: 851) 


181 


(SEQIDNO: 10) 


AO A A A POT a n a cnca A 

r\VJ/\/\/\V^VJ 1 /\VJ/\V_xVJV_^VJ/\ 

(SEQ ID NO: 852) 


182 


(SEQIDNO: 10) 


A A TOT A H A TfiTpT A Tnr T A 1 

AA 1 VJ 1 r\KJr\ 1 VJ 1 VJ/\ 1 VJVJ/A 

(SEQ ID NO: 853) 


183 


(SEQIDNO: 11) 


ag AfiArnrriA a a a att 

/vVJ/\VJ/\V^VJV^Vj/\/\/\/\/\ 1 1 

(SEQ ID NO: 854) 


184 


(SEQIDNO: 11) 


T A fi A f T A H A Tr T Tn A AAA AT 
1 /\VJ/\VJ/\Vj/\ 1 VJ 1 UAAAAA 1 

(SEQ ID NO: 855) 


185 


(SEQ ID NO: 1 1) 


AHAPnA A AfxA HTrnTT 
/a.VJ/\\^VJ/\/\/\VJ/\.VJ 1 L^VJ 1 1 

(SEQ ID NO: 856) 




(SEQIDNO: 11) 


/\vj/YVj/\ 1 \Jj\J\J\KJj\\j 1 1 VJ 1 

(SEQ ID NO: 857) 


187 


(SEQIDNO: 11) 


TTTT A CYWm A df^nT A 
ill l/\vjl 1 V^vjAvjUvj 1 A 

(SEQ ID NO: 858) 


188 


(SEQIDNO: 11) 


tt a r.TTm A fVmT A HTT A 
1 1 /VVJ 111 Vj/vVJ I VJ 1 /VVj 1 1 A 

(SEQ ID NO: 859) 


189 


(SEQIDNO: 11) 


n APHTHA A TTTTrnn A A 
VJ/\V^VJ 1 Vj/\/\ 1 1 1 lV^OVJ/\/\ 

(SEQ ID NO: 860) 


190 


(SEQIDNO: 11) 


A PtH A THTH A A TT 1 TTr.n 
/VVJVJ/\ 1 VJ 1 VJ/\/\ 11111 VJVJ 

(SEQ ID NO: 861) 


191 


(SEQIDNO: 11) 


A ATOPnTOnTPm^TTT 
r\JA 1 VJV^VJ 1 VJVJ 1 V^VJ 1111 

(SEQ ID NO: 862) 


192 


(SEQIDNO: 11) 


HA A A TnTriTHflTTriTT 

\Jr\r\r\ 1 VJ 1 VJ 1 VJVJ 1 1 VJ 1 1 

(SEQ ID NO: 863) 


193 


(SEQ ID NO: 11) 


TTTCCjTTTCirnCl A ATT 
111 V^VJ 111 VJV^VJVJ/V/\ 1 1 

(SEQ ID NO: 864) 


194 


(SEQIDNO: 11) 


TTTTGTTrGTGGAATTG 
(SEQ ID NO: 865) 


195 


(SEQIDNO: 12) 


TGTTCGACGTGATTTT 
(SEQ ID NO: 866) 


196 


(SEQIDNO: 12) 


GTGTTTGATGTGATTTT 
(SEQ ID NO: 867) 
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No: 


Gene 


Oligo: 


197 


(SEQIDNO: 12) 


1 rvrVv^VJ 111111 l_/VjvJvJ 1 

(SEQ ID NO: 868) 


198 


(SEQIDNO: 12) 


tta A TnTnrnTTTnnnTr; 

1 1 r\r\ IVJl 111111 UUU 1 U 

(SEQ ID NO: 869) 


199 


(SEQIDNO: 12) 


lul 1 UA 1 1 LuuAAA 1 UA 

(SEQ ID NO: 870) 


200 


(SEQIDNO: 12) 


r T r T w TTVT r m A ' 1 " 1 *~Tf~Zn AAA TV 
1 1 lul 1 U A 111 UU AAA 1 U 

(SEQ ID NO: 871) 


201 


(SEQIDNO: 13) 


lAAAul 1 IUUAAUUvju 

(SEQIDNO: 1129) 


202 


(SEQIDNO: 13) 


AU 1111 UAAU 1 UUAU 1 

(SEQIDNO: 1130) 


203 


(SEQ ID NO: 13) 


AAu 1 Luu 1 Avj 1 1 A 1 Uu 1 

(SEQIDNO: 1131) 


204 


(SEQIDNO: 13) 


a a nTTnnT a mr a tt/^tt 
AAU 1 1 uu 1 Avj 1 1A1 1 U 1 1 

(SEQIDNO: 1132) 


205 


(SEQ ID NO: 3) 


r T r mn a ncnr^n An a a a n 
1 1 UUAUUUUUAUAAAU 

(SEQ ID NO: 872) 


206 


(SEQ ID NO: 3) 


Trnn a cwcvvn. aha a An 

1 1 UUAU 1 vj 1 VJAVJ AAAvj 

(SEQ ID NO: 873) 


207 


(SEQ ID NO: 3) 


1 AL/Ul 1A1UUU1 1UU1 

(SEQ ID NO: 874) 


208 


(SEQ ID NO: 3) 


T A THTT A TTHmTTnT A TT 
1 A 1 U 1 1A1 1 UU 1 1 1 U 1 A 1 1 

(SEQ ID NO: 875) 


209 


(SEQ ID NO: 3) 


A tt A nn r VTnnTnnnnn'T 
All Avjvj 1 1 Uu 1 uuuUu 1 

(SEQ ID NO: 876) 


210 

LIU 


(SEQ ID NO: 3) 


A tt a nnTTTrTrrrTrT 
All AUU 1 1 1 vj l vjvjvj 1 vj 1 

(SEQ ID NO: 877) 


21 1 

L 1 1 


(SEQ ID NO: 3) 


luUvjul 1 1 AuAAACul ACj 
(SEQ ID NO: 878) 


91? 

L 1 z. 


(SEQ ID NO: 3) 


r vn r vn n r l v rr a n a a a 'T'/ r>,^ ^ , a 

lul UU 111 A UAAA lul AO 
(SEQ ID NO: 879) 




(SEQ ID NO: 3) 


n A a nnn n r v r v r vnn r T > a 
uAALuUu 111 Lu 1 AO I 

(SEQ ID NO: 880) 


214 


(SEQ ID NO: 3) 


nnn A a T'nnn i *i v r/~ , ""r a 
uvjuAA 1 Uuu 1 1 1 1 u 1 A 

(SEQ ID NO: 881) 


215 


(SEQ ID NO: 3) 


Trnrr a t a n^nnnnnn 
1 1 UtuA 1 Au 1 LOOLuu 

(SEQ ID NO: 882) 


216 


(SEQ ID NO: 3) 


TTHTn ATA ni^rnnTn n 
1 1 U 1 UA 1 AU 1 1 UU 1 UU 

(SEQ ID NO: 883) 


217 


(SEQ ID NO: 3) 


A A Tt A A CCin A PfTfTTT 

AAuAALuuALO 1 vj 1 1 1 

(SEQ ID NO: 884) 


218 


(SEQ ID NO: 3) 


a nn a a r. a a irn n a Tr , Tr i 
AUUAAUAA 1 UuA lulu 

(SEQ ID NO: 885) 


219 


(SEQIDNO: 47) 


AAGTTTCGTTTGGGAG 
(SEQ ID NO: 886) 


220 


(SEQ ID NO: 47) 


aaagttttgtttgggag 

(SEQ ID NO: 887) 


221 


(SEQ ID NO: 47) 


ttggaagtcgaagaga 

(SEQ ID NO: 888) 
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No: 


Gene 


Oligo: 


222 


(SEQ ID NO: 47) 


TTTGGA AGTTfiA AO AHA 
(SEQ ID NO: 889) 


223 


(SEQIDNO: 18) 


1 A I V^UUU 1 1 l^UA 1111 

(SEQ ID NO: 890) 


224 


(SEQ ID NO: 18) 


acwcw a T^nnni^wn a 

UU 1 U 1 A 1 1 UUU 111 UA 

(SEQ ID NO: 891) 


225 


(SEQ ID NO: 20) 


t A nnn a Trnnnnn a nn 

1 /VUUUA 1 1 L^U^UUAUU 

(SEQ ID NO: 892) 


226 


(SEQ ID NO: 20) 


t a nnn a r VT r m r mn a nn 

1 AUUUA 1 1 lul UU Auu 

(SEQ ID NO: 893) 


227 


(SEQIDNO: 20) 


TTflTPn A nT A A TTTTrnT 
1 lUlLuAulAAl 1 1 ll^ul 

(SEQ ID NO: 894) 


228 


(SEQ ID NO: 20) 


TfTTTf^ A nT A ATTTTmTT 

luii u au i aa nn lul i 
(SEQ ID NO: 895) 


229 


(SEQ ID NO: 20) 


t A tt a nnnnnnn a nn n 

l/Vl 1 A^UUUV^UUAUUU 

(SEQ ID NO: 896) 


230 


(SEQ ID NO: 20) 


T a tt a TnnnTnn a nnn 

1 /\ 1 1 /V 1 uuu 1 vjuAuuu 

(SEQ ID NO: 897) 


231 


(SEQ ID NO: 20) 


n \ rr,nT a mxr An a nn 

UALUUlALul 1 AuAuu 

(SEQ ID NO: 898) 


232 


(SEQ ID NO: 20) 


n a thht a TnTT An a nn^ 

U/A 1 UU 1 AlUl 1 AUAUU 1 

(SEQ ID NO: 899) 


233 


(SEQ ID NO: 20) 


r T r rnnnnn r vnn r r r r a tt a 
1 1 uuutu i 1 i a i 1 a 

(SEQ ID NO: 900) 


234 


(SEQ ID NO: 20) 


r vnnnTnT r mT r r a tt apt 
1 uUU lul lul 1 A 1 1 Au 1 

(SEQ ID NO: 901) 


235 


(SEQ ID NO: 20) 


T A TT a r.TTPr.nTrnTT 

1 A 1 1 Au 1 1 Luu 1 Lu 1 1 

(SEQ ID NO: 902) 


236 


(SEQ ID NO: 20) 


Au 111 UU 1 1 u 1 1 AO 111 

(SEQ ID NO: 903) 


237 


(SEQ ID NO: 20) 


tt a tt a nnT r r r v a r*nn a t 
1 1 A 1 1 ALU 111 AOLuA 1 

(SEQ ID NO: 904) 


u O 


(SEQ ID NO: 20) 


TTTTTATT A TPTTT A f^Tr* ATA 

lllllAllAlulll Au 1 u A 1 A 

(SEQ ID NO: 905) 


239 


(SEQ ID NO: 20) 


ata nnn a nTnnn atat 
A 1 AuLuAu 1 utuA 1 A 1 

(SEQ ID NO: 906) 


240 


(SEQ ID NO: 48) 


A nnnrnnT a nnnnT a n 

AUuu 1 L^U 1 AULuu 1 Au 

(SEQ ID NO: 907) 


241 


(SEQ ID NO: 48) 


n a nnni^vnT a n r rnn r r a 
uAuuu 1 lul Au 1 uu 1 A 

(SEQ ID NO: 908) 


242 


(SEQ ID NO: 50) 


tt a nnTnnn a nnT a An 

1 1 AUU 1 LUuALu 1 AAu 

(SEQIDNO: 1143) 


243 


(SEQ ID NO: 50) 


nr.TT a nm rnn a tpt a 
uu 1 1 Auu 1 1 uuA 1 u 1 A 

(SEQIDNO: 1144) 


244 


(SEQ ID NO: 22) 


TAGACGTGGGGTTACGT 
(SEQ ID NO: 909) 


245 


(SEQ ID NO: 22) 


TAGATGTGGGGTTATGT 
(SEQ ID NO: 910) 


246 


(SEQ ID NO: 22) 


ATTTCGGGGTAGTATCGT 
(SEQ ID NO: 911) 
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No: 


Gene 


Oligo: 


\ 247 


(SEQ ID NO: 22) 


ni 1 I 1 vJVJ VJVJ 1 /AVJ 1 1\ 1 1 V_J 1 

(SEQ ID NO: 912) 


248 


(SEQIDNO: 19) 


T ACCICC1CC1TTTT A AAA 
l AA~<U\^UUU 1111 /\J\J\J\ 

(SEQ ID NO: 913) 


249 


(SEQ ID NO: 19) 


1 I/AIUIUIUI 1 1 1 J\/\/\J\ 1 U 

(SEQ ID NO: 914) 


250 


(SEQIDNO: 19) 


TArr^ATATPrJTTATATA A PHH 
1 /\UU/\ 1 /\ 1 uU 1 1 /\ I /\ 1 AALUU 

(SEQ ID NO: 915) 


251 


(SEQIDNO: 19) 


T A TP. ATA TTr.TT A T A T A ATCin 
1 /\ 1 U/\ 1/\1 lui 1 Al Al /\J\ 1 Uu 

(SEQ ID NO: 916) 


252 


(SEQIDNO: 19) 


1 /\ 1 AUu 1 1 V^UL^UU 1 1 1 

(SEQ ID NO: 917) 


253 


(SEQIDNO: 19) 


T A T A T A n^TTmTnriTTT 
1 /V 1 r\ 1 AUU 1 1 lul UU 111 

(SEQ ID NO: 918) 


254 


(SEQIDNO: 19) 


T A ClCWamC^CWT A T A T 

1 AUU 1 UUUUU 1 1A1A1 j 

(SEQ ID NO: 919) 


255 


(SEQ ID NO: 19) 


A TfiT a nn r vn r m r m r T r r a t 

/\ 1 U 1 r\UU lUJUlul 1 /\ 1 

(SEQ ID NO: 920) 


256 


(SEQ ID NO: 55) 


T A P^TTrTTTTHr; APPtA at 
1/\UU1 1U1 1 1 UUAtUAA 1 

(SEQ ID NO: 679) 


257 


(SEQIDNO: 19) 


T A TnTTnTTTnn A TPJ A AT 
lAlul lul 1 1 UUA 1 U/\A 1 

(SEQIDNO: 921) 


258 


(SEQ ID NO: 19) 


a a nn a anew a TTTprir: 

/\/\UU/\UUU 1 A 1 1 1 L^UU 

(SEQ ID NO: 922) 


259 


(SEQ ID NO: 19) 


A CCX A CYTCVT A TTTTP.PP 
AUUAU lul Al 1 1 1 Uuu 

(SEQ ID NO: 923) 


260 


(SEQ ID NO: 55) 


U 1 LuuA 1 1 1 LuuAAu 1 

(SEQ ID NO: 680) 


261 


(SEQIDNO: 19) 


u 1 1 UuA 1111 UuAAu 1 u 
(SEQ ID NO: 924) 


262 


(SEQIDNO: 19) 


UAAU 1 uAlulu 1 1 lu 1 

(SEQ ID NO: 925) 


261 


(SEQIDNO: 19) 


uAAu 1 u A lulul 1 lul 

(SEQ ID NO: 926) 


264 


(SEQIDNO: 19) 


TnTT A TPP,TTPrrPP A 
1U1 InlLul luLutuA 

(SEQ ID NO: 927) 


265 


(SEQ ID NO: 19) 


A TfTTT A TTPTTPTf r VC A 
Alul 1 A 1 1U1 lulul OA 

(SEQ ID NO: 928) 


266 


(SEQIDNO: 17) 


TC\ A A A A PP.TTTTTPPT 
lUAAAALUl 111 Itul 

(SEQ ID NO: 929) 


267 


(SEQIDNO: 17) 


A A TPiTTTTTTPT A A A C A A A 
/V/\ lul 1111 lul AAAuAAA 

(SEQ ID NO: 930) 


268 


(SEQIDNO: 17) 


AUuA 111 luulu 1 1 A 1 

(SEQ ID NO: 931) 


269 


(SEQIDNO: 17) 


AAAGGATTTTGGTGTTA 
(SEQ ID NO: 932) 


270 


(SEQIDNO: 17) 


ATTTATTCGTGCGTTT 
(SEQ ID NO: 933) 


271 


(SEQ ID NO: 17) 


TATTTGTGTGTTTAGGG 
(SEQ ID NO: 934) 
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No: 


Gene 


Oligo: 


272 


(SEQIDNO: 17) 


TTTCGGTGGTTTTCG A A 

ill v> vJ VJ 1 vJVJ 1111 V_>VJ/VrY 

(SEQ ID NO: 935) 


273 


(SEQIDNO: 17) 


TTTGGTnGTTTTTr; A AH 

ill vJvj 1 vJ VJ 11111 VJ/A./WJ 

(SEQ ID NO: 936) 


274 


(SEQIDNO: 17) 


GGCGTACGGA ATTTTA 

VJVJV_/VJ 1 r\V^VJVJ/\/\ 1 I 1 In 

(SEQ ID NO: 937) 


275 


(SEQIDNO: 17) 


GGGTGTATGGA A TTTT A 
UUU 1 VJ 1 /\ 1 VJVJAA 1 1 1 1 A 

(SEQ ID NO: 938) 


276 


(SEQIDNO: 17) 


tgg a cgg a cifYwrmT 

1 VJ^/\V^VJVJAVJVJ 111 v^O 1 

(SEQ ID NO: 939) 


277 


(SEQIDNO: 17) 


TGG A TfifT A nnTTTTfTT 

1 VJUA 1 VJVJ/WJVJ 1111 VJ 1 

(SEQ ID NO: 940) 


278 


(SEQIDNO: 17) 


Tnrnn a rnnri a t a gtt 

1 VJV^VJVJ/\V^VJVJVJA 1 AVJ 1 1 

(SEQ ID NO: 941) 


279 


(SEQIDNO: 17) 


TfiTnn a tggg ata htt 

1 VJ 1 vJvXrY 1 UUUA 1 AVJ 1 1 

(SEQ ID NO: 942) 


280 


(SEQIDNO: 17) 


TG A TT A GTCGA TTCGT 
i yjr\ i i /\vj i v^vj/\ i i v^vj l 

(SEQ ID NO: 943) 


281 


(SEQIDNO: 17) 


G A TOT A GGG A TGG AG A 

VJ/A. 1 VJ 1 /AVJVJVJrY 1 vJVj/\VJ/\ 

(SEQ ID NO: 944) 


282 


(SEQIDNO: 17) 


T A TCGTGGTTTTTT A CGT A T 

I A I V,VJ 1 VJVJ 111111 AV^VJ 1 /V 1 

(SEQ ID NO: 945) 


283 


(SEQIDNO: 17) 


ATA TTOTnriTTTTTT A TGT A 
AI Al 1 VJ 1 VJVJ 1 1 1 1 1 1 A 1 VJ 1 A 

(SEQIDNO: 946) 


284 


(SEQIDNO: 17) 


1 1 1/\1 1V>VJVJ1VJ1 Iv^VjA 

(SEQ ID NO: 947) 


285 


(SEQIDNO: 17) 


1 Al 1 1VJVJ1VJ1 1 IVjAVjAvJ 

(SEQ ID NO: 948) 


286 


(SEQ ID NO: 23) 


G A nCimCflTT A TTTTT 
VJ/WjVjV^VJV^VJ 1 1A1 1111 

(SEQ ID NO: 1133) 


287 


(SEQ ID NO: 23) 


ovjvjAvjVj 1 VJ 1 VJ 1 1 A 1 1 1 1 

(SEQIDNO: 1134) 


288 


(SEQ ID NO: 23) 


A A OCiCYT A HTT A finn AT A 
AAV^VJVJ 1 AVJ 1 1 AuLUA 1 A 

(SEQIDNO: 1135) 


289 


(SEQ ID NO: 23) 


TG A A THfiT A riTT A ClTCl A 
1 VJ AA 1 VJVJ 1 AVJ 1 1 AVJ 1 VJ A 

(SEQIDNO: 1136) 


290 


(SEQ ID NO: 23) 


tttt a A rnTTrr.rnrT a 

1111 /\/YV^VJ 1 1 V-/VjV^VJVJA 

(SEQ ID NO: 1137) 


291 


(SEQ ID NO: 23) 


A A TGTTTGTGG A GG A T 
r\J\ 1 VJ 1 1 1 VJ 1 VJVJ AVJVJ A 1 

(SEQIDNO: 1138) 


292 | 


(SEQ ID NO: 21) 


'TTTTTGGGGT ATA THTT 
11111 V/VJV^VJ IAIAIvjI 1 

(SEQIDNO: 1139) 


293 


(SEQ ID NO: 21) 


TTTTTTnTfrT ATA THTTT A GCl 
1 1 1 1 1 IVJIVJIAlAlVJl 1 1 AVJVJ 

(SEQIDNO: 1140) 


294 


(SEQ ID NO: 21) 


AAGGGCGGTAAGACGG 
(SEQIDNO: 1141) 


295 


(SEQ ID NO: 21) 


AAGGGTGGTAAGATGG 
(SEQIDNO: 1142) 


296 


(SEQ ID NO: 32) 


GGTTTCGTTTAATCGT 
(SEQ ID NO: 949) 
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No: 


Gene 


Oligo: 


297 


(SEQIDNO: 32) 


GGGTTTTGTTT A ATTGT A 

vjvjvji i i ivji i i r\r\. i 1 VJ 1 r\ 

(SEQ ID NO: 950) 


298 


(SEQ ID NO: 32) 


GATTCGTATTTrfTTAOT 

\Jr\ 1 1 V-/VJ 1 r\ 111 v_y\j 1 AVVJ 1 

(SEQ ID NO: 951) 


299 


(SEQ ID NO: 32) 


TTTflT A TTTTOT A GTGGG 

1 1 1 vJl Al 1 1 1 VJ 1 /A.VJ 1 VJVJVJ 

(SEQ ID NO: 952) 


300 


(SEQIDNO: 32) 


TTP GT A TTT A GG PiH A T 
1 1 V>VJ Inl 1 1 /WJV^VjVjA 1 

(SEQ ID NO: 953) 


301 


(SEQ ID NO: 32) 


GGTTTGT A TTT A HTHr. A 
VJVJ 1 1 1 VJ 1 A 1 1 1 AVJ 1 UUA 

(SEQ ID NO: 954) 


302 


(SEQIDNO: 32) 


I 1 f\f\ 1 v^VJVJVvVJVJvj 1111 

(SEQ ID NO: 955) 


303 


(SEQ ID NO: 32) 


a htt a a TTnr T Tr;nnTT 

/\VJ 1 1 /\/\ 1 1 UU 1 VJVJVJ 1 1 

(SEQ ID NO: 956) 


304 


(SEQ ID NO: 32) 


T A ttttggcgggttgt a t 

ml 1 1 1 VJVJV^ VJVJVJ 1 1U1A1 

(SEQ ID NO: 957) 


305 


(SEQ ID NO: 32) 


T A TTTTGGTGGGTTGT A T 
IA1 ll l VJVJ 1 UUU 1 1 VJ 1 /\ 1 

(SEQ ID NO: 958) 


306 


(SEQ ID NO: 32) 


A AnGTTATPnnTTTA AHA 
/VrVVJVJ 1 1A1 v^VJVJ 111 A AVJ A 

(SEQ ID NO: 959) 


307 


(SEQ ID NO: 32) 


A A GOTTA TTnfTTTT A a g A 

/VrYVJVJ 1 Inl 1 VJVJ 111 AAVJA 

(SEQ ID NO: 960) 


308 


(SEQ ID NO: 32) 


GGGGG A C G A rGTTTTTGT 

VJVJVJVJVJ.TVV^VJ/\V-<VJ 111 1 I VJ 1 

(SEQIDNO: 961) 


309 


(SEQ ID NO: 32) 


GGGGG A TH A TflTTTTTnT 
VJVJVJVJVJ A 1 VJA 1U1 1 1 1 lul 

(SEQ ID NO: 962) 


310 


(SEQ ID NO: 33) 


TT A GGGTTrClfWT A TT 

1 1 A VJVJVJ 1 1 V-/VJVJ 1 1 A 1 1 

(SEQ ID NO: 963) 


311 


(SEQ ID NO: 33) 


A VJVJ 1 1 1 1 A 1 VJVJ 111 VJVJ 1 

(SEQIDNO: 964) 


312 


(SEQ ID NO: 33) 


OAv^O 1 v^vjv^VJvjvjvj 1 1 AVJ 

(SEQIDNO: 965) 


313 


(SEQ ID NO: 33) 


1 VJA 1 VJ 1 1 VJ 1 VJVJ VJVJ 1 1 A 

(SEQ ID NO: 966) 


314 


(SEQ ID NO: 33) 


AVjVj 1 A 1 l 1 CvjI^vjA 1 A 1 

(SEQ ID NO: 967) 


315 


(SEQ ID NO: 33) 


A pTfiT A TTTTnTfl ATA TTTT 
/\VJVJ 1A1 1 1 IVJl VJ A 1 A 1 1 1 1 

(SEQ ID NO: 968) 


316 


(SEQ ID NO: 33) 


GTTTTTPO A TTT A CCWY 
VJ 1 1 1 1 1 V-/VJA 111 AV^VJ 1 1 

(SEQ ID NO: 969) 


317 


(SEQ ID NO: 33) 


T A GGTTTTTTCl A TTT A THT 
1 AVJVJ 111111 VJ A 1 1 1 A 1 VJ 1 

(SEQ ID NO: 970) 


318 


(SEQ ID NO: 33) 


r T p T T A GTTTGG A TT A TTT A 
VJVJ 1 /VVJ 111 V^VJA 1 1 A 1 1 1 A 

(SEQIDNO: 971) 


319 


(SEQ ID NO: 33) 


GGTAGTTTTGATTATTTA 
(SEQ ID NO: 972) 


320 


(SEQ ID NO: 33) 


TAGAGTACGGGGCGGG 
(SEQ ID NO: 973) 


321 


(SEQ ID NO: 33) 


TAGAGTATGGGGTGGG 
(SEQ ID NO: 974) 
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No: 


Gene 


Oligo: 


322 


(SEQ ID NO: 33) 


TTGTTTAGCGGATTTTAG 
(SEQIDNO: 975) 


323 


(SEQIDNO: 33) 


TTGTTTAGTGGATTTTAG 

1 1VJ1 A 1 VJVJA1 1 1 1 / IVJ 

(SEQ ID NO: 976) 


324 


(SEQ ID NO: 33) 


TAGGTTCGGTTrfTTTAT 

1 / vVJVJ 1 1 VJVJVJ 1 IV^VJl 1 /A 1 

(SEQ ID NO: 977) 


325 


(SEQ ID NO: 33) 


T A GGTTTGGTTTGTT A TT 

1 /A VJVJ 111 VJVJ 111 VJ 1 1 r\ 1 1 

(SEQ ID NO: 978) 


326 


(SEQ ID NO: 33) 


TGGTGGT A C GT A GTTTGG 

1 VJVJ 1 VJVJ 1 /AV^VJ 1 /AVJ 111 vjvj 

(SEQ ID NO: 979) 


327 


(SEQ ID NO: 33) 


TTTGGGGT AHA TGGGT 

1 1 1 VJ VJVJVJ 1 /AVJ /A 1 VJVJVJ 1 

(SEQ ID NO: 980) 


328 


(SEQ ID NO: 33) 


TTTGGTGT APtA TTGGT 

111 VJVJ 1 VJ 1 /AVJ /A 1 1 VJVJ 1 

(SEQIDNO: 981) 


329 


(SEQ ID NO: 33) 


rv\j i vj i i VwVj i vj i /avj l i 

(SEQ ID NO: 982) 


330 


(SEQIDNO: 33) 


TG A GTGTTTGTTGT A GT 

1 VJ/AVJ 1 VJ 111 VJ 1 1 VJ 1 /AVJ 1 

(SEQ ID NO: 983) 


331 


(SEQ ID NO: 33) 


GTGTTT A GGGGGG A TT 

VJ 1 VJ 111 /AVJ V_^VJ VJVJVJ /A 1 1 

(SEQIDNO: 984) 


332 


(SEQIDNO: 33) 


GGTGTTTAGTGTGGATT 

VJVJ 1 VJ 111 /AVJ 1 VJ 1 VJVJ /A 1 1 

(SEQ ID NO: 985) 


333 


(SEQ ID NO: 34) 


TTGGGT^ A GTTTGGT A T 

1 1 V/VJvJ 1 1 AVJ 1 1 1 VVJ 1 A 1 

(SEQ ID NO: 986) 


334 


(SEQIDNO: 34) 


TTTTGGTTAG TnTGTA IT 

1111 VJVJ 1 1 /AVJ 1111 VJ 1 /A 1 1 

(SEQ ID NO: 987) 


335 
j j j 


(SEQ ID NO: 34) 


G A TTGGT'TTGGGT A A GGT 

VJ/A 1 1 V^VJ 111 VJVJVJ 1 /A/AV_AJ 1 

(SEQ ID NO: 988) 


336 


(SEQ ID NO: 34) 


GATTTGTTTGGGTA A TOT 
vj/A 111 vj 111 vjvjvj 1 /A/\ 1 vj 1 

(SEQ ID NO: 989) 


337 


(SEQ ID NO: 34) 


GTGGA ATTTAGTGGGGT 

VJ 1 V^VJ/A/A 111 /AVJ 1 V^VJV^VJ 1 

(SEQ ID NO: 990) 


338 


(SEQ ID NO: 34) 


GTTG A A TTT A f.TTrjr.T A 

VJ 1 1 VJ/A /A 111 /AVJ 1 1 VJ 1 VJ 1 /\ 

(SEQ ID NO: 991) 


339 


(SEQ ID NO: 34) 


A ATTGGGGAGTTTAGA 

/A/A 1 1 V^VJV^VJ/AVJ 111 /\VJ/\ 

(SEQ ID NO: 992) 


340 


(SEQ ID NO: 34) 


A A A A A TTTGTG A GTTT A G 

/A/A/A/A/A 1 1 1 VJ 1 VJ/AVJ 111 /AVJ 

(SEQ ID NO: 993) 


341 


(SEQIDNO: 24) 


A GGGGTTG G A TT A GGG 

/A VJVJ VJVJ 1 1 V^VJ/A 1 1 /A VJVJVJ 

(SEQ ID NO: 1145) 


342 


(SEQIDNO: 24) 


A GGGGTTTG A TT A GGG 

/A VJVJ VJVJ 111 VJ/A 1 1 /A VJVJVJ 

(SEQIDNO: 1146) 


343 


(SEQ ID NO: 24) 


TTAGGTATAGGA A AGAGTAT 

1 1 /A VJVJ 1 /A 1 /A V_^ VJ/A/A /A VJ/AVJ 1 /A 1 

(SEQIDNO: 1147) 


344 


(SEQ ID NO: 24) 


TTAGGTATATGAAAGAGTAT 
(SEQ ID NO: 1 148) 


345 


(SEQ ID NO: 24) 


TGTCGTACGTTATGTT 
(SEQ ID NO: 1 149) 


346 


(SEQ ID NO: 24) 


GGTGTTGTATGTTATGT 
(SEQIDNO: 1150) 
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No: 


Gene 


Oligo: 


347 


(SEQ ID NO: 24) 


ttg a TTnnrnn a rn a n 
(SEQIDNO: 1151) 


348 


(SEQIDNO: 24) 


TTG A TTGfrTGO A TG A G 

l 1 vJ/A 1 1 VJvJ 1 vJVJ/A 1 VJ/WJ 

(SEQIDNO: 1152) 


349 


(SEQ ID NO: 35) 


TATATATAG GTGTGGfTT A 

1 AI A 1 A 1 /\V^VJ 1 VJ 1 VJVJVJ 1 A 

(SEQ ID NO: 994) 


350 


(SEQ ID NO: 35) 


1 Al Al Al Al UlUl VJVJVJ 1 A 

(SEQ ID NO: 995) 


351 


(SEQ ID NO: 35) 


1 A 1 VJ 1 AVJ 1 V-^VJV^VJ 1 AvJ 1 

(SEQ ID NO: 996) 


352 


(SEQ ID NO: 35) 


TTT A TGT A GTTGTnT A nT 
1 1 1 A 1 VJ 1 AvJ 1 1 VJ 1 VJ 1 AVJ 1 

(SEQ ID NO: 997) 


353 


(SEQ ID NO: 35) 


A GTGT A THrpTT AHA A C^CYT 
rWJ 1 VJ 1 A 1 UV^VJ 1 AVJAAVJVJ 1 

(SEQ ID NO: 998) 


354 


(SEQ ID NO: 35) 


A GTGT A THTHT AfiAA CiCYT 
rWJ 1VJ1A1VJ1VJ1 AVJ A AVJVJ 1 

(SEQ ID NO: 999) 


355 


(SEQ ID NO: 35) 


TTTAnATArnA A ATHTTA 
111 AVJ A 1 AV^VJAAA 1 VJ 1 1 A 

(SEQIDNO: 1000) 


356 


(SEQ ID NO: 35) 


TTTAnATATrJA A ATHTTA 

111 avj a i /v i vjaaa i vj 1 1 a 
(SEQIDNO: 1001) 


357 


(SEQ ID NO: 35) 


A A GT A A GTGGTTGTTnTT 

AAU 1 rVr\\J 1 V^VJ 1 1VJ1 1 VJ 1 1 

(SEQ ID NO: 1002) 


358 


(SEQ ID NO: 35) 


r\J\\j 1 /\/\VJ l 1VJ1 1 Vj 1 IVjI 1 

(SEQ ID NO: 1003) 


359 


(SEQ ID NO: 25) 


TTTCdTma a a a tt 

111 V^VJ 1 V^VJVJAVJVJAA 1 1 

(SEQIDNO: 1004) 


360 


(SEQ ID NO: 25) 


mTTTnTTnn a a att 

VJllllVJll VJVJ AVJVJ A A 1 1 

(SEQ ID NO: 1005) 


361 


(SEQ ID NO: 25) 


A TPfVrTTTfyrY'" 1 ^'/^ a c^r^r* 
A1v_,vj1 1 1 I Lrl v^VjvjACVjvj 

(SEQIDNO: 1006) 


362 


(SEQIDNO: 25) 


AllvjlllUjil Vjvj A 1 VjU 

(SEQIDNO: 1007) 


363 


(SEQ ID NO: 25) 


i vj 1 v^VjV^VjA 1 A 1 A 1 LuA 

(SEQIDNO: 1008) 


364 


(SEQ ID NO: 25) 


TTTr^TTr^Tr^ ATATA ttp a t 
lllvjllvjl vj A 1 A I A 1 1 Vj A 1 

(SEQIDNO: 1009) 


365 


(SEQ ID NO: 36) 


Ar.rnTrnATTA atpht 

AVjv^VJ 1 LUA 1 1 AA 1 L>Vj 1 

(SEQIDNO: 1010) 


366 


(SEQ ID NO: 36) 


TT A A OTPiTTn A TT A A TTHT 
1 1 /VAVJ 1 VJ 1 1 VJA 1 1 AA 1 1 VJ 1 

(SEQIDNO: 1011) 


367 


(SEQ ID NO: 36) 


TTmnTrrTnnTTT a a a 

1 1 VJVJVJ 1 V^VJVJVJ 111 AAA 

(SEQIDNO: 1012) 


368 


(SEQ ID NO: 36) 


GTTTnnTTnnriTTTA A 
VJ 1 1 1 VJVJ 1 1 VJVJVJ 111 AAA 

(SEQIDNO: 1013) 


369 


(SEQ ID NO: 36) 


TAATCGTTAGCGGCGG 
(SEQIDNO: 1014) 


370 


(SEQ ID NO: 36) 


TTAATTGTTAGTGGTGG 
(SEQ ID NO: 1015) 


371 


(SEQ ID NO: 36) 


TTAACGGGTGGGTACGT 
(SEQ ID NO: 1016) 
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No: 


Gene 


Oligo: 


372 


(SEQ ID NO: 36) 


1 1 r\f\ 1 \J\J\J I \JVJVJ 1 f\ I vj 1 

(SEQ ID NO: 1017) 


373 


(SEQ ID NO: 36) 


/vvjvj i \->vj i i vjvj i ai i v_^vj I 
(SEQ ID NO: 1018) 


374 


(SEQ ID NO: 36) 


/A. VJVJ 1 1VJ 1 I VJVJ 1 /\ 1 1 1 VJ 1 

(SEQ ID NO: 1019) 


375 


(SEQ ID NO: 36) 


TTTTrn A r T TTTT A Ten A 
1111 VxVJAvj 111 1A1 ULrA 

(SEQ ID NO: 1020) 


376 


(SEQ ID NO: 36) 


111 VJAvj 111 1 Al 1 uAUu 1 

(SEQ ID NO: 1021) 


377 


(SEQ ID NO: 36) 


ata ewe* r,Tnr,TTTr CYT 

r\ 1 r\\J 1 v^VJ 1 VJVJ 111 V_>VJ 1 

(SEQ ID NO: 1022) 


378 


(SEQ ID NO: 36) 


ATA HTTr^TririTTTTr^TT 
r\ 1 AVJ 1 1 VJ 1 \JKJ 1111 VJ 1 1 

(SEQ ID NO: 1023) 


379 


(SEQ ID NO: 36) 


1 vj/\v^vjvjvjv^vj 1 1 1 Iv^vjA 

(SEQ ID NO: 1024) 


380 


(SEQ ID NO: 36) 


fl A TOr^TOTTTTTf^ a n 
vj/\ 1 OvJvJ lul 1111 OAO 

(SEQ ID NO: 1025) 


381 


(SEQ ID NO: 36) 


T A A TH A C^OC^OCVVTrVT A 
1 AA 1 VJAVJl^VJV^lj 1 1 VJ 1 A 

(SEQ ID NO: 1026) 


382 


(SEQ ID NO: 36) 


A TO A nTHTriTTfiT A TTT 
r\ 1 VJ/VVJ IvjlVJl lul Al 1 1 

(SEQ ID NO: 1027) 


383 


(SEQ ID NO: 28) 


1 1 vjvj 1 1 V^vjvjvj AAA VJVJ 1 AA 

(SEQ ID NO: 1028) 


384 


(SEQ ID NO: 28) 


TTr^OTTTr^^r; a a a new a a 

1 1 vjvj 1 1 1 vjvjvj AAA vjvj 1 AA 

(SEQ ID NO: 1029) 


385 


(SEQ ID NO: 28) 


TTTrnnTn a a Tcnn a t 

1 1 1 vjvjvj 1 vjAA 1 Cvjvj A 1 

(SEQ ID NO: 1030) 


386 


(SEQ ID NO: 28) 


TTTTTr.nTn A A TTrT A T 
11111 vjvj 1 vj A A 1 1 VjVjA 1 

(SEQ ID NO: 1031) 


387 


(SEQ ID NO: 28) 


1 1 v^vj 1 AAAvj 1 Uvj 1 lvjl 

(SEQ ID NO: 1032) 


388 


(SEQ ID NO: 28) 


vjvj! 1111 lvjl AAAvji lUl 

(SEQ ID NO: 1033) 


389 


(SEQ ID NO: 28) 


vjl 1 IAvjI 1 AvjCvjvjvj 1 111 

(SEQ ID NO: 1034) 


390 


(SEQ ID NO: 28) 


VJ 1 1 1 Au 1 1 Avj 1 VJVJVJ 1111 

(SEQ ID NO: 1035) 


391 


(SEQ ID NO: 28) 


vjvjvjv^Vjv^vj 1 Av^vjVj 1 1 A 1 

(SEQ ID NO: 1036) 


392 


(SEQ ID NO: 28) 


/\vj 1 1 vjvjvj 1 vj 1 vj 1 A 1 vjvj 

(SEQ ID NO: 1037) 


393 


(SEQ ID NO: 28) 


tt A TP cm dTr^n a en 

1 1 A 1 V^VJV^VJL/VJ 1 vjvjAvjvj 

(SEQ ID NO: 1038) 


394 


(SEQ ID NO: 28) 


TTATTGTGTGTGGAGGA 
(SEQ ID NO: 1039) 


395 


(SEQ ID NO: 37) 


AAAACGTGGACGTTTT 
(SEQ ID NO: 1153) 


396 


(SEQ ID NO: 37) 


ATTTGGAGCGAGGAATTT 
(SEQ ID NO: 1154) 
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No: 


Gene 


Oligo: 


397 


(SEQIDNO: 37) 


ATTTGGAGTG AGG A ATTT 

/A. Ill VJ VJ/AVJ 1 VJ/YVJ VJ/A/Y 111 

(SEQIDNO: 1155) 


398 


(SEQ ID NO: 37) 


TTGA A AGTGGGTTA A AGT 
(SEQ ID NO: 1156) 


399 


(SEQ ID NO: 37) 


TTG AAA GTTGGTT A A A HT 

1 1 \Jf\r\r\\J 1 1 VJvJ 1 1 /VrvrYVJ 1 

(SEQIDNO: 1157) 


400 


(SEQIDNO: 37) 


GGT A GTT A GG A G A G A GTT 
vJVJ 1 /\vj 1 1 /\\^vJ/\vJ/\vJ/\vJ 1 1 

(SEQIDNO: 1158) 


401 


(SEQ ID NO: 37) 


GGT A GTT A TH A G A G A GTT 

(SEQIDNO: 1159) 


402 


(SEQ ID NO: 26) 


GGTGGGGGTAGAGA AT 

(SEQIDNO: 1040) 


403 


(SEQ ID NO: 26) 


ggtgtgtgt agagaata 
(SEQIDNO: 1041) 


404 


(SEQ ID NO: 26) 


t a a nrnT a tph a ggtt 
(SEQIDNO: 1042) 


405 


(SEQIDNO: 26) 


ATTTTA A HTOT A TTft A THT 
All I 1 /a/-\vj iu J Al 1 1U1 

(SEQIDNO: 1043) 


406 


(SEQ ID NO: 26) 


A A ATATGGA A GGGG AT 

(SEQIDNO: 1044) 


407 


(SEQ ID NO: 26) 


A TTG A ATGGGATTTAGAG 

/V 1 1 VJ/VrY 1 Vj VJ VJ/A 111 AU/WJ 

(SEQIDNO: 1045) 


408 


(SEQ ID NO: 26) 


TTAGAGTTGGAGTTTATA 

1 1 nVJAU 1 1 vJrVvJ 1 1 1 r\ 1 f\ 

(SEQIDNO: 1046) 


409 


(SEQ ID NO: 26) 


TT A G A GTTTG A GTTT A T A 

1 1 /\VJ/\0 111 U/\U 1 1 1 J\ 1 /\ 

(SEQIDNO: 1047) 


410 


(SEQ ID NO: 26) 


TT A C^CCCCCC A TTPHT 

1 1 /\VJOV^O\^VJvJ/\ 1 1 K^KJ 1 

(SEQ ID NO: 1048) 


41 1 


(SEQ ID NO: 26) 


t a cicwcitcici a tti citt 
i/\uuiuiuu/\i nun 

(SEQIDNO: 1049) 


412 


(SEQ ID NO: 26) 


TTrnrr. a a j^tt a c^nnn 
(SEQIDNO: 1050) 


413 


(SEQIDNO: 26) 


TTTnTn a a mr a TnnnT 

1 1 1U1 VJ/\/\0 1 1A1 OvJVJ 1 

(SEQIDNO: 1051) 


414 


(SEQ ID NO: 26) 


T A TCCC\TTO C\C\ A CVTT A 
1 Al l^OVJ 1 1 LuuAU 1 IA 

(SEQIDNO: 1052) 


415 


(SEQ ID NO: 26) 


A TTCiCTTTCrC A CVTT A CI A 
a1 1 vJVJ 111 UUAvj 1 1 J\Kj/\ 

(SEQIDNO: 1053) 


416 


(SEQ ID NO: 26) 


A A GT A GGGTGGTT A TT 

(SEQIDNO: 1054) 


417 


(SEQ ID NO: 26) 


A A GT A GTGTTfTTT A TTCl A 
/\/\VJ 1 r\\J 1U1 1U1 1/\1 1 \J/\ 

(SEQIDNO: 1055) 


418 


(SEQ ID NO: 26) 


GTGGTTrrin A a ttccit 

\J 1 K^KJ 1 1 LUU/VA 1 1 \^\J 1 

(SEQIDNO: 1056) 


419 


(SEQ ID NO: 26) 


AGTTGTTTGGAATTTGT 
(SEQIDNO: 1057) 


420 


(SEQ ID NO: 26) 


TACGTGGTCGAGGGTT 
(SEQIDNO: 1058) 


421 


(SEQ ID NO: 26) 


TATGTGGTTGAGGGTT 
(SEQIDNO: 1059) 
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No: 


Gene 


Oligo: 


422 


(SEQ ID NO: 26) 


GGAAGTTTCGATGGTTTA 
(SEQIDNO: 1060) 


423 


(SEQIDNO: 26) 


GGAAGTTTTGATGGTTTA 
(SEQIDNO: 1061) 


424 


(SEQ ID NO: 38) 


GGCGTTGGTATCGTTGA 
(SEQ ID NO: 1062) 


425 


(SEQ ID NO: 38) 


GGTGTTGGTATTGTTGA 
(SEQIDNO: 1063) 


426 


(SEQ ID NO: 38) 


TTAAGACGCGTTTTTT 
(SEQ ID NO: 1064) 


427 


(SEQ ID NO: 38) 


AAGATGTGTTTTTTGGA 
(SEQIDNO: 1065) 


428 


(SEQ ID NO: 38) 


TTTTGTCGCGGGAATT 
(SEQIDNO: 1066) 


429 


(SEQ ID NO: 38) 


TTTTTGTTGTGGGAATT 
(SEQ ID NO: 1067) 


430 


(SEQ ID NO: 38) 


ATACGTAGATTCGGAG 
(SEQ ID NO: 1068) 


431 


(SEQ ID NO: 38) 


TATGTAGATTTGGAGGT 
(SEQ ID NO: 1069) 


432 


(SEQ ID NO: 39) 


GAAGTGGTCGTTAGTTTT 
(SEQIDNO: 1070) 


433 


(SEQ ID NO: 39) 


GAAGTGGTTGTTAGTTTTT 
(SEQIDNO: 1071) 


434 


(SEQ ID NO: 39) 


AAGGAATTCGTTTTGTAA 
(SEQ ID NO: 1072) 


435 


(SEQ ID NO: 39) 


AAGGAATTTGTTTTGTAA 
(SEQIDNO: 1073) 


436 


(SEQIDNO: 39) 


AATGTTTTCGTGATGTTG 
(SEQIDNO: 1074) 


437 


(SEQIDNO: 39) 


AATGTTTTTGTGATGTTG 
(SEQIDNO: 1075) 


438 


(SEQIDNO: 39) 


TAAAACGAGGGAGCGT 
(SEQ ID NO: 1076) 


439 


(SEQ ID NO: 39) 


AAAATGAGGGAGTGTT 
(SEQIDNO: 1077) 


440 


(SEQ ID NO: 27) 


AGGAGTCGGTTTCGTA 
(SEQIDNO: 1078) 


441 


(SEQ ID NO: 27) 


AGGAGTTGGTTTTGTA 
(SEQ ID NO: 1079) 


442 


(SEQIDNO: 27) 


TAAAGCGCGGATATTT 
(SEQIDNO: 1080) 


443 


(SEQIDNO: 27) 


GGGTAAAGTGTGGATA 
(SEQIDNO: 1081) 


444 


(SEQ ID NO: 27) 


TTTGAGCGGGTATCGA 
(SEQIDNO: 1082) 


445 


(SEQIDNO: 27) 


TGAGTGGGTATTGAGT 
(SEQ ID NO: 1083) 


446 


(SEQ ID NO: 27) 


TAGAGTCGAGGGGCGG 
(SEQIDNO: 1084) 
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No: 


Gene 


j Oligo: 


447 


(SEQ ID NO: 27) 


(SEQ ID NO: 1085) 


448 


(SEQ ID NO: 27) 


111 V^VJYAVJVJO/\V^OvJAAVJ 

(SEQ ID NO: 1086) 


449 


(SEQ ID NO: 27) 


(SEQ ID NO: 1087) 


450 


(SEQ ID NO: 27) 


T A TfTTTTTrnnrr, a at 

1 /\ 1 VJ 1 1 1 1 LUULvjAA 1 | 

(SEQ ID NO: 1088) 


451 


(SEQ ID NO: 27) 


1111 Uu 1 vj/\/\ 1 VjVjVjvj A 

(SEQ ID NO: 1089) 


452 


(SEQ ID NO: 27) 


ATA ciTm a nn a rrrvrrr 

r\ 1 /\VJ 1 V^VjAVjVjAVj 1 V^VJ 1 

(SEQ ID NO: 1090) 


453 


(SEQ ID NO: 27) 


A ATAmrnAnrjAriTTrT 

r\J\ 1 /\VJ 1 1 VjAVJVJAVJ 1 1 VJ 1 

(SEQ ID NO: 1091) 


454 


(SEQ ID NO: 29) 


A TTTr^TTTPf^ A TT A A TTT 
Al 1 1U1 1 1 V^VJA 1 1 AA 111 

(SEQ ID NO: 1092) 


455 


(SEQ ID NO: 29) 


A TTTnTTTTri A TT A A TTT 
Al 1 1U1 111 VJ/\ 1 1 /A/\ 111 

(SEQ ID NO: 1093) 


456 


(SEQ ID NO: 29) 


A A TTTnpri a a rr,TTTr.nn 

r\r\ 111 VJV^Vj/\/\V^vJ 111 VjVjVj 

(SEQ ID NO: 1094) 


457 


(SEQ ID NO: 29) 


A A TTTfvm a a r mT r v r mnn 

rVt\ 1 1 1 VJ 1 VJ A A 1U1 1 1 uUU 

(SEQ ID NO: 1095) 


458 


(SEQ ID NO: 29) 


1 V^VJ/\ 1U1 1 1 1 tuu 1 A 

(SEQ ID NO: 1096) 


459 


(SEQ ID NO: 29) 


rini^rn a t/^ttttt/^/^t a 

VJVJ 1 1 VjA lUl 1111 VjVJ 1 A 

(SEQ ID NO: 1097) 


460 


(SEQ ID NO: 31) 


(~l A nTTTPnTT ATA Ti^CT 
VjAVjI 1 IVAjI lAlAlLul 

(SEQ ID NO: 1098) 


461 


(SEQ ID NO: 31) 


ClCl A nTTTTrTTA T A TTfT 
UUAu 1 1 1 1U1 1A1A1 1 Vj 1 

(SEQ ID NO: 1099) 


462 


(SEQ ID NO: 31) 


11111 Vjv^VjVj 1 1 CVj A 1 A 

(SEQ ID NO: 1100) 


463 


(SEQ ID NO: 31) 


A a TTTTrrTr r tttp a T a 
AA 1 1 1 1 1 Vj 1 vjVj 111 Cj A 1 A 

(SEQ ID NO: 1101) 


464 


(SEQ ID NO: 31) 


TAP fiTT A A nnTT A A/^/^TATA 

1 Av^vj 1 1 AAuu 1 1 AALu 1 A 1 A 

(SEQ ID NO: 1102) 


465 


(SEQ ID NO: 31) 


TATHTTA ATtHTTA ATPTATA 
1 A 1 Vj 1 1 AAVjVj 1 1 AA 1 vj 1 A 1 A 

(SEQ ID NO: 1103) 


466 


(SEQ ID NO: 31) 


TmTTrnTrnTT a t a at 

1 Vj 1 1 1 V^Vj 1 L.VJ 1 1 A 1 AA 1 

(SEQ ID NO: 1104) 


467 


(SEQ ID NO: 31) 


riTTTTriTTriTT A T A A TT A A 

Vj 1 1 1 1 Vj 1 1 vj 1 1A1 AA 1 1 AVj A 

(SEQ ID NO: 1105) 


468 


(SEQ ID NO: 31) 


nnrnT a hhtt a rr. a tt 

VJVJVJVJ 1 A VJVJ 1 1 AV^VjA 1 1 

(SEQ ID NO: 1106) 


469 


(SEQ ID NO: 31) 


GGGGTGTAGGTTATGA 
(SEQ ID NO: 1107) 


470 


(SEQ ID NO: 31) 


ATTCGTTACGGATCGT 
(SEQ ID NO: 1108) 


471 


(SEQ ID NO: 31) 


TTTATTTGTTATGGATTGT 
(SEQ ID NO: 1109) 
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No: 


Gene 


Oligo: 


472 


(SEQ ID NO: 31) 


AGTTTTCGGATTCGAA 
(SEQ ID NO: 1110) 


473 


(SEQIDNO:31) 


AGAGTTTTTGGATTTGA 
(SEQ ID NO: 1111) 


474 


(SEQ ID NO: 31) 


TATTTCGAGGTAGCGG 
(SEQ ID NO: 1 1 12) 


475 


(SEQ ID NO: 31) 


TTTGAGGTAGTGGGAT 
(SEQ ID NO: 1113) 


476 


(SEQ ID NO: 31) 


GAGAGAAACGGTTTTTGT 
(SEQ ID NO: 1114) 


477 


(SEQ ID NO: 31) 


GAGAGAAATGGTTTTTGT 
(SEQ ID NO: 1115) 


478 


(SEQ ID NO: 31) 


GTTTGATGGATGTTTTT 
(SEQ ID NO: 1116) 


479 


(SEQ ID NO: 31) 


GTACGACGGTAAGGAT 
(SEQ ID NO: 1117) 


480 


(SEQ ID NO: 31) 


GTATGATGGTAAGGATTA 
(SEQ ID NO: 1118) 


481 


(SEQ ID NO: 31) 


AGTTGTTTCGTAGATATT 
(SEQ ID NO: 1119) 


482 


(SEQ ID NO: 31) 


AGTTGTTTTGTAGATATT 
(SEQ ID NO: 1120) 


483 


(SEQ ID NO: 40) 


AGTAAGCGGTTGTATAT 
(SEQ ID NO: 1121) 


484 


(SEQ ID NO: 40) 


AAAAGTAAGTGGTTGTAT 
(SEQ ID NO: 1122) 


485 


(SEQ ID NO: 40) 


AAATTGAGCGTTTATGT 
(SEQ ID NO: 1123) 


486 


(SEQ ID NO: 40) 


ATTGAGTGTTTATGTGTA 
(SEQ ID NO: 1124) 



Table 3 

Assay left right Detection 
PrimerPrimer Probe 
SEQ ID NO: 16 



1 


1160 


1161 


1162 


2 


1163 


1164 


1165 


3 


1166 


1164 


1165 


4 


1163 


1167 


1165 


5 


1163 


1168 


1165 


6 


1166 


1167 


1165 


7 


1166 


1168 


1165 


8 


1169 


1164 


1170 


9 


1171 


1164 


1170 


10 


1169 


1167 


1170 
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1 1 
1 1 


1 1 £Q 

1 109 


1 1 

1 lOO 


1 1 7A 
1 1 /U 


19 

11 


1 1 71 

il/l 


1 1 £7 
110/ 


1 1 7A 
1 1 /U 




1171 

11/1 


1 1 /£© 

1 loo 


i i 7n 
1 1 /U 


It 


1 1 77 
1 1 1 L 


1 1 (LA 

1 lo4 


1 1 £Z 

1 163 


1 c 
1 J 


1 1 71 
1 1 ID 


1 1 ALA 

1 164 


1 1 £C 

1 16j 


1 A 
lu 


1 1 7/i 
11/4 


1 1 CA 

1 164 


1 1 7A 
11/0 


1 / 


1 1 7^ 
1 1 / J 


1 I/O 


1 i nn 

1177 


1 8 
15 


1 1 HI 

11/3 


i 1 cn 
116/ 


1 165 


1 Q 


1 1 7/1 

11/4 


1 1 cn 
1 167 


i 1 nc\ 

1 170 




1 1 n A 

11/4 


1 1 CO 

1 168 


1 1 *7A 

1170 


0 1 

21 


1 i no 

11/0 


1 1 nC 

1176 


1 1 TT 

1 177 


11 


1 179 


1 1 OA 

1 loO 


1 1 O 1 

1181 


15 


I 1 *7ft 

I I /9 


1 1 oo 

1 18z 


1 1 O 1 

1181 


24 


1 1 Ol 

1183 


1 164 


1170 


25 


1184 


1 1 on 
1 loU 


1 1 O 1 

1181 


26 


1184 


1 182 


1 1 O 1 

1 1 8 1 


27 


1183 


i 1 an 
116/ 


i i n(\ 

1 170 


28 


1183 


1 1 CO 

1 168 


1 1 n/\ 

1 170 


29 


1175 


1 1 oz 

1 18j 


1 i nn 
1 177 


SEQ ID NO: 


A H 

47 




1 


1186 


1 1 on 
118/ 


1 1 oo 

1 188 


2 


1186 


1 1 on 
1 18^ 


1 1 oo 

1 188 


3 


1190 


1 i on 
1 187 


1 1 oo 

1 188 


4 


1191 


i i on 
1 189 


1 1 oo 

1 188 


5 


1192 


1 1 on 
1 18V 


1 1 oo 

1 188 


6 


1191 


1 1 no 

1 193 


1 1 oo 

1 188 


7 


1192 


1 1 no 
1 193 


1 1 oo 

1188 


8 


1191 


1 1 C\A 

1 194 


1 1 oo 

1 188 


9 


1195 


1 1 AO 

1193 


1 1 oo 

1 188 


10 


1195 


1 1 A A 

1194 


1 1 o o 

H88 


11 


1195 


I 1 OA 

II 89 


1 1 oo 

1 1 88 


12 


1196 


H97 


H88 


13 


1186 


1 1 AO 

1 198 


1 1 o o 

H88 


14 


1186 


1 197 


1 1 oo 

1 1 88 


15 


1199 


1 1 on 

1 187 


1 1 oo 

H88 


16 


1200 


I^AI 

1201 


1202 


17 


1203 


1 1 AO 

1 193 


1 1 oo 

1 1 88 


18 


1203 


1 1 A A 

1 194 


1 1 oo 

1 188 


19 


1203 


1 1 on 

1189 


1 1 oo 

1 188 


20 


1190 


i i no 

1198 


1 1 oo 

1 188 


21 


1186 


1 <OZ\ A 

1204 


1 1 oo 

1 1 88 


22 


1190 


1 1 f\n 

1 197 


1 1 oo 

1 188 


23 


1191 


1197 


1 1 oo 

1 188 


24 


1192 


1 1 AT 

1 197 


1 1 oo 

H88 


25 


1195 


H97 


1 1 oo 

1 188 


26 


1205 


1201 


1202 


27 


1206 


1193 


H88 


28 


1206 


1189 


1 1 88 


29 


1199 


1198 


H88 


30 


1199 


1197 


H88 


31 


1192 


1207 


1 1 88 



37 

JZ 


1 one 

IZUo 


1 1 OO 

1 \y 1 


1 1 00 
1 loo 


J J 


1 1 on 


1 OAA 
1ZU4 


1100 
Hoo 


J4 


1 00Q 

izuy 


1 1 OO 

Hoy 


1 1 00 

1 loo 


3S 


1 1 Q£ 

1 i yo 


101A 
1Z1U 


1 1 00 

Hoo 


JO 


IZUj 


1 1 OO 

i ly / 


1 1 00 

1 loo 


37 


1711 
1Z 1 1 


1010 
1Z1Z 


1 1 QO 
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38 

JO 
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1Z1 J 


1 1 OO 

1 ly 1 


1 1 OO 
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3Q 

jy 
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1Z 14 


1 1 Q7 

1 iyj 
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Hoo 


A(\ 
4U 
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1 1 OO 
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121 j 


1 1 OO 
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42 


Hi/ 

lzlo 


1217 


1 O 1 o 

1218 


/17 
43 


1 1 no 
1 iyy 


1 OA/1 

1204 


1 1 OO 

1 188 


AA 
44 


i on/: 
IzUo 


1 1 AT 

1 197 


1 1 OO 

1188 


/l 5 
4j 


1 o 1 a 
IzlV 


1 1 ao 

1197 


1 1 OO 

1188 
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40 


1 1 on 
1 lyU 


1 OOA 

1220 


1 1 OO 
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Al 
4 / 


1 00 1 

1221 


1 OA1 

1201 


1 OAO 

1202 


AQ 
4o 


1 onn 
12UU 


1 ooo 
1222 


1 OAO 

1202 


AO 
4y 


1 on< 
IzUo 


1 OAO 

120/ 


1 1 oo 

1 188 


Ju 


1 007 
IZZj 


1 1 07 
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1 1 OO 

1188 


J 1 


1 007 


1 1 C\A 

11 94 


1 1 OO 
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50 

JZ 


1 007 

1ZZ3 
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1 189 


1 1 OO 
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57 


1 1 on 
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1 1 OO 
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34 
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IzUj 
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55 

JJ 
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1 iyy 
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JO 
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1 O 1 A 
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1188 
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1 1 OO 
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JO 


101/1 

1214 
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1 1 OO 

1188 


50 

jy 
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aa 
OU 


1 O 1 7 

1213 
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1 1 OO 

1188 


£1 

ol 
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02 
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1224 


1 1 OO 

1188 


03 
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1 190 
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6A 

o4 
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1 OAT 
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OJ 
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IzOo 
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6Q 
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74 
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1 1 OO 
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/J 


1 OAA 
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1 O 1 c 
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1 1 OO 
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O/C 

lb 
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1205 
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77 


1 1 AA 

1 199 
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1229 


1 1 OO 

1 1 88 


78 
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1212 


H88 


79 


1241 


1197 


H88 


80 


1213 


1237 
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81 


1242 
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82 


1206 
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8^ 
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1Z4j 
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1Z40 
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1 00 1 
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1251 
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1 1 no 

l iyz 


1251 


1 1 oo 

1188 


O^ 

yj 


1 1 oc 

i iyj 


1251 


1 1 oo 

1188 


OA 

yo 
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iziy 


1237 
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1188 


07 
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Izjz 
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1011 
1Z13 


1 OCA 

IzjU 
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IzUo 
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1 1 oo 
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1 1 on 

i iyu 
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1255 


1 1 oo 

1 188 
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lzUU 


1 OCA 

izoo 
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1 1 QQ 

i lyy 


1 017 
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i 1 oo 
1 187 
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1860 


331 


1 OOA 

1820 


1 OZTC 

1865 


1 ooo 

1822 


332 


1 O A O 

1848 


1866 


1 Of A 

1850 


333 


1864 


1 O ZTO 

1862 


1 O/A 

I860 


"2 1 /I 

334 


1 OO o 

1828 


1 O vl O 

1843 


1 ooo 

1822 


lie 
335 


1867 


1 O/TO 

1 868 


1 O A 

1869 


OO 

336 


1 OTA 

1870 


1 OO >1 

1834 


1 oo c 

1835 


o o n 

337 


1871 


1 OO 

1825 


1826 


338 


1820 


1872 


1822 


339 


1858 


1873 


I860 


340 


1874 


1825 


1826 


341 


1820 


1875 


1876 


342 


1858 


1877 


I860 





i oin 

1 53U 


1 017 
1 55 / 


1 07A 
18Z0 


jH't 


1 070 
lo/o 


1 0/11 
1 543 


1 077 
15ZZ 




1 OA/1 
1504 


1 071 

15/3 


1 OAA 
1860 


j40 


1 07fi 
15 /U 


1 Q10 

1838 


1 OK 

1835 


j4 / 


1 07H 
15 /U 


1 07Q 

15 ly 


1 OOA 

1880 




1 00 1 
1551 


1 Q07 

1882 


1 0*CA 

1850 


34y 


1 001 
1553 


1 07< 

1825 


1826 


Jjy) 


1 OA/1 
1504 


1 0*7*7 

lo// 


1 OAA 

I860 


jJ 1 


1 oin 
153U 


1 0/1 A 

1840 


1826 


1*<7 
3jZ 


1 007 
182/ 


1 0£C 

loo J 


1 oin 

1822 


3j3 


1824 


1884 


1 On/! 

1826 


KA 
3j4 


1 ooc 
1885 


1 Ol A 

1834 


1 Ol c 

1835 


1^ 


1 070 

1828 


1 0*J*7 

1857 


1 OT) 

1822 


5j0 


1829 


1 OCT 

1857 


1822 


1*«7 
JJ / 


1 077 

15z / 


1 070 

18/2 


1 OOI 

1822 


JJO 


1 eo/£ 
1886 


1 Ol 1 

1831 


1826 


l^Q 


1 Q17 

153z 


1 on 
183/ 


1826 


30U 


1 COT 

188/ 


1 ooo 

1888 


1 OOA 

1889 


i£i 

301 


1 0*^0 

1858 


1 OAA 

1890 


1 O/CA 

1860 


i£7 

30Z 


1 OCQ 

Iojo 


1 0O1 

1891 


1 O/CA 

1860 


1£1 

303 


1 on 

182/ 


1 07C 

18/5 


1 OTZ! 

1876 


3 04 


1 017 

153z 


1 OA A 

184U 


1826 


jOj 


1 ooo 
1828 


1865 


1 OT1 

1822 


1££ 
300 


1 OOQ 

1829 


1 o/ce 
1865 


1 on 

1822 


1£7 
30/ 


1 OA/1 

1864 


1 OAA 

1890 


1 O/TA 

1860 


1A0 
305 


1 OA/1 

1 864 


1 OA1 

1891 


1 0£L(\ 

1860 


1AQ 
30? 


1 0Q< 

loo J 


1 Ol o 

1838 


i oic 

1835 


17A 
J /0 


1 0*7A 

18/0 


1 OC1 

1851 


1835 


1*71 

3/1 


1 oio 
lozo 


1872 


1822 


1*71 

3 /2 


1 OOA 

1829 


1872 


1 Oil 

1822 


1*71 

3 /3 


1 oni 

1892 


1 on 1 

1821 


1 822 


1 HA 


1 O/IC 

1845 


1893 


1 C%(\ A 

1894 


3 /5 


1 one 
1895 


1 OA/T 

1896 


1 897 


3 /0 


1 ooo 

lozo 


1 OTC 

1875 


1876 


17*7 
511 


i oin 
1829 


1 one 

1875 


1876 


1*7© 

3 /8 


1 OIA 

1820 


1 OAO 

1898 


1822 


17Q 

3 ly 


1899 


1 ooo 

1888 


1 OOA 

1889 


10A 

35U 


1 00*7 

loo / 


1 AAA 
19UU 


1 OOA 

1889 


101 

381 


1 OA 1 

lool 


i on 
1837 


1 Ol^ 

1826 


382 


1824 


1 AA 1 

1901 


1 OO Z" 

1826 


1 01 

383 


i aai 

1902 


1 HA1 

1903 


1 A/\ /I 

1904 


10/1 

384 


1 OlA 

1830 


1 AAC 

1905 


1 o^/z 

1826 


lor 

385 


1 AA/C 

1906 


i Arvo 

1907 


1850 


38o 


1 OA C 

1845 


1 AAO 

1908 


1 O A A 

1894 


1 OT 

38 / 


1845 


1 AAA 

1909 


1910 


388 


I9l l 


1903 


1904 


389 


1861 


1840 


1826 


390 


1871 


1837 


1826 


391 


1848 


1912 


1850 


392 


1830 


1913 


1826 


393 


1820 


1914 


1822 



3QA 


i con 
lozU 


1 01 ^ 

i y 1 3 


1 OOO 

lozz 




1 CAA 
1 544 


1 0A1 
1543 


1 000 
lozz 




1 CAA 
1544 


1 01 A 

iy id 


1 000 

lozz 


37 1 


1 00^ 
1 OOJ 


1 0^1 
Ioj 1 


1o3j 


J70 


1 007 
1 55 / 


1 01 o 

iyi / 


1 ooo 

looy 


J77 


1 007 
1 oo / 


1010 

iy io 


1 ooo 
loo9 


Ann 

4UU 


1 Q1 O 


1 oon 

lyzu 


1 AO 1 

19zl 


4U1 


1 07/1 
15/4 


1 ooo 
183 / 


1 OOiC 

lozo 


AOO 
4UZ 


1 071 
lo /I 


1840 


1 OO/C 

lozo 


4U3 


1 OOT 
loz / 


1 ono 
1898 


1 OOO 

1822 


AHA 
4U4 


1 coo 

1599 


1 AAA 

1900 


1 OOA 

1889 


/in< 

41D 


1 OOO 

lo3z 


1 AAC 


1826 


ah/; 

4U0 


loo3 


1 OOO 

153/ 


1 OOiT 

1826 


/ino 
4U/ 


19z2 


1 

1923 


1924 


Ano 
4Uo 


1 QCQ 
lOJO 


1 AO £ 

1925 


1 O/CA 

I860 


AAQ 
4Uy 


1 AO/C 

lyzo 


1 OO A 

1834 


1 oo c 

1835 


A1 A 
4 1U 


1 077 

iyz / 


1 OO A 

1834 


1 OO £ 

1835 


A1 1 


1 coo 
loo / 


1 AOA 

1920 


1 OOA 

1889 


A1 0 


1 07/1 

lo /4 


1 QA(\ 

1840 


1 OO/C 

1826 


A1 1 
413 


1 QOO 

lVzo 


1 OAO 

1903 


1 AA/1 

1904 


414 


1 ooo 
19z9 


1 ooo 
1888 


1 OOA 

1889 


A1 ^ 
41 J 


1 OOO 

lo3z 


1 A 1 0 

1913 


1 OO/C 

1826 


A 1 £ 
410 


1 Q£A 

loo4 


1 AO ^ 

1925 


1 OiCA 

1860 


Al 7 
41 / 


1 Q01 

loo3 


1 O/IA 

1840 


1 OO/C 

1826 


A 1 0 
41o 


1 OOO 

1839 


1 OiC-C 

1865 


1 ooo 

1822 


A 1 0 
41y 


i ooa 
lozU 


1 AOA 

1930 


1876 


/ton 
4zU 


1 AO 1 

iyji 


1 AAO 
1903 


1 C\f\A 

1904 


/IO 1 

4zl 


1 OT7 

loz/ 


1 A 1 A 

1914 


1 ooo 

1822 


/100 

4zz 


1 on 
loz/ 


1 A 1 C 

1915 


1 ooo 

1822 


/1O0 

4z3 


1 AOO 

1932 


1903 


1904 


/10/1 

4z4 


1828 


1 OAO 

1898 


1822 


/IO ^ 

4zj 


1 oon 

1829 


1 ooo 

1898 


1822 


4zo 


1 OH 1 

1861 


1852 


1826 


4z/ 


1 OO 1 

lool 


1 AO O 

1933 


1 Ci c t\ 

1850 


/lOO 

4zo 


1 ao a 
1934 


1 AOO 

1923 


1 A 

1924 


/10O 

4z9 


i oaa 
1899 


1 A 1 H 

1917 


1889 


/i ^n 
43U 


i onn 
1899 


1 A1 O 

1918 


1 OOA 

1889 


/I 0 1 

4 J 1 


1 ao*c 

1926 


1 oo o 

1838 


1 oo c 

1835 


43z 


1 AOO 

192/ 


1 oo o 

1838 


i oo c 

1835 


/in 
433 


1 OOA 

1839 


1 OOO 

1872 


1 ooo 

1822 


434 


1844 


1857 


1822 


43j 


1830 


1 AO C 

1935 


1 OOZT 

1826 


436 


1906 


1 OOO 

1882 


1 OCA 

1850 


43 / 


1 oin 
1820 


i no £ 

1936 


1822 


A O O 

43o 


1 oon 
1839 


1 ooc 

1875 


1876 


/i o a 

439 


1820 


1937 


1876 


440 


1899 


1920 


1889 


441 


1861 


1905 


1826 


442 


1938 


1920 


1921 


443 


1929 


1900 


1889 


444 


1828 


1914 


1822 



44 J 


1 QOQ 

1829 


1 O 1 A 

1914 


1 Q00 

1822 


AA£+ 
440 


1 QAA 

1544 


looj 


1 coo 
1 o2Z 


AA1 
44/ 


1 QOQ 

1828 


ifti r 

1915 


1 ooo 
1822 


AASl 


1 QOQ 
152^ 


1Q1 C 

1915 


1 ooo 
1822 


AAQ 
44:7 


1 QCQ 
Iojo 


1939 


1 Q£A 

1860 


4jU 


1 QCQ 


1 A/I A 

1940 


1 Q£A 

1860 


AC\ 
431 


1 QCA 

1834 


1 Q£C 

1865 


1 ooo 
1822 


452 


1 Ol A 
18/4 


1 oco 
1852 


1826 


AC1 

453 


1 CM 1 

1941 


i n/io 
1942 


1 A/1 "5 

1943 


AC A 

454 


1 007 

182/ 


1 A'? A 

1930 


1876 


/ICC 

455 


1 OA A 

1844 


i oto 

1872 


1822 


A Ce 

456 


1870 


1 A A A 

1944 


i OOA 

1880 


A C.n 

4!) / 


1 OA 

182U 


1 A/1 C 

1945 


i one 

1876 


/i co 
458 


1 O/ZA 

1864 


1 AOA 

1939 


1 O/TA 

1860 


/i cn 
459 


1 OtZA 

1864 


1 A/1 A 

1940 


1 O ZT A 

1860 


460 


1 OC A 

1854 


1 OTO 

1872 


1822 


461 


1 ooo 
1832 


1 A'? C 

1935 


1 OO ^" 

1826 


462 


1 C\A£L 

1946 


1 O A e 

1846 


1 OA/1 

1894 


403 


i c\a n 


1 OA£L 

1846 


1847 


464 


1 C\A O 

1948 


1 AA"3 

1903 


1 A A A 

1904 


465 


1 OA A 

1844 


1 OTC 

1875 


1 one 

1876 


A&& 

466 


1 Oft 

1829 


1 C\AC\ 

1949 


1 ooo 

1822 


a an 
40/ 


1 OCA 

1854 


1875 


1 one 

1876 


A 

408 


i n c a 
1950 


1 OTC 

1875 


1 one 

1876 


469 


1 ac 1 
1951 


1 ftCO 

1952 


1 OCA 

1850 


4 /0 


1 ftC 1 

1951 


1 O A A 

1849 


1 OCA 

1850 


A1\ 

4/1 


1 AC1 

1953 


1 ftCI 

1952 


1 OCA 

1850 


/I TO 

4/2 


1 ftCI 

1953 


1 O AC\ 

1849 


1 OCA 

1850 


473 


1 on a 

1874 


1905 


1 OO e 

1826 


/I OM 

474 


1 ooa 

1820 


1 A C A 

1954 


1822 


/1TC 

475 


1 OOA 

1820 


1 acc 

1955 


1 OT> 

1822 


a ne 

476 


i ao a 

1929 


1 a 1 n 

1917 


1889 


477 


1 AO A 

1929 


1 A 1 O 

1918 


1 OOA 

1889 


478 


1827 


i ao s: 

1936 


1822 


4/9 


1 ACiC 

1956 


1868 


1 O /" A 

1869 


/I OA 

480 


1 AOlC 

1926 


1 O C 1 

1851 


1 OO ^ 

1835 


/I O 1 

481 


i ao*7 
1927 


1 OC 1 

1851 


1835 


482 


1 on 

1827 


1 A"> H 

1937 


1 one 

1876 


/I o^ 

483 


1 Oei 

1863 


1 Oec 

1865 


« ooo 

1822 


A O A 

484 


1 ACT 

1957 


1875 


1 one 

1876 


AOC 

485 


1 AC O 

1958 


1 O A A 

1849 


1 O C A 

1850 


A Oe 

486 


1863 


1 ACA 

1959 


1 OOO 

1822 


a on 
487 


1 O A C 

1845 


1 C\et\ 

1960 


1 A 1 A 

1910 


AOO 

488 


1 OOI 

1883 


i nor 

1905 


1 OO Z' 

1826 


a on 

489 


1 OC"> 

1853 


1 A A C 

1905 


1 OO f 

1826 


a a a 

490 


1853 


1961 


1826 


491 


1830 


1901 


1826 


492 


1828 


1930 


1876 


493 


1829 


1930 


1876 


494 


1919 


1962 


1921 


495 


1820 


1963 


1822 



406 


1 861 

1 OO D 


1 879 
1 0 /Z 


1 899 
1 oZZ 


407 
^y i 


1 064 
1 yon- 


1 0S9 
1 yJZ 


1 8S0 
1 0 JU 


4QR 


1 064 
1 yO*t 


1 840 
1 o*ty 


1 8S0 


400 
^yy 


1 06 S 
lyoj 


1 888 
1 000 


1 880 
I007 


soo 


1 894 
1 OZ*f 


1 066 

1 yoo 


1 896 
1 oZO 


soi 

Jul 


1 090 
1 yzy 


1 Q90 

iyzu 


1 880 
1 007 


S09 


1 Q67 


1 001 


1 OOA 

iyu4 


SOI 
JUJ 


1 881 

1 OO i 


1 068 

iyoo 


1 8S0 
1 OJU 


S04 

JUH 


1 890 
1 OZU 


1 060 


1 876 
1 0 /O 


sos 

JUJ 


1 894 
loZ4 


1 070 
iy i\) 


1 896 
loZO 


S06 
JUO 


1 071 


1 QS9 
lyDZ 


1 8SO 
IojU 


S07 
JU / 


1 071 
ly / 1 


1 QAQ 
1 o4y 


1 Q^fi 
IojU 


S08 
JUo 


1 009 
1 yVJZ 


1 079 

\y I L 


1 QQA 


soo 
juy 


1 GS1 


1 8S^ 

lOJJ 


1 Q<Q 

IojU 


s 1 o 


1 OS 1 

lyD I 


1 8^6 
1 ojO 


1 Q<n 
IojU 


S1 1 


1 QS1 
i yDD 


1 8S6 
1 OJO 


1 CSO 
IojU 


S1 9 

J 1Z 


1 897 
1 oZ / 


1 0/1 S 


1 876 
1 0 /O 


SI 1 
DID 


1 8S8 
lOJo 


1 071 


1 QAQ 
loOU 


S1 4 
D 14 


101 1 

1 y 1 1 


1 079 
iy /Z 


1 GO/1 

iyu4 


SI S 

D ID 


1 887 
1 00 / 


1 069 

iyoz 


1 88Q 

iooy 


SI 6 


1 898 
I0Z0 


1 016 


1 899 
1 5ZZ 


SI 7 


1 890 
loZy 


1 016 

1 yjo 


1 899 
1 oZZ 


SI 8 


1 887 
1 00 / 


1 Q7/1 
iy /4 


1 88O 

iooy 


S 1 Q 

J 17 


1 QS8 
lyjo 


1 8SS 
1 OJJ 


1 8^0 
IojU 


S90 
JZU 


1 OS8 
VyDo 


1 8S6 


1 eso 
IojU 


S91 
JZ 1 


1 898 
1 0Z0 


1 017 

iyj / 


1 876 

1 0 /o 


S99 
DLL 


1 89Q 

lozy 


1 G17 
iyj / 


lo/o 


523 


1887 


1975 


1 880 

1 ooy 


524 


1887 


1976 


1 88O 

iooy 


525 


1824 


1977 


lozo 


526 


1845 


1978 


1 QQA 


527 


1979 


1980 


1 no 1 

lyoi 


SEQ ID NO 32 




1 


1982 


1983 


t flO/1 

lyo4 


2 


1982 


1985 


1 QQA 

iyo4 


3 


1982 


1986 


1 QQA 


4 


1982 


1987 


1 QQA 


5 


1988 


1983 


1 QQA 


6 


1988 


1985 


1 QQA 

iyo4 


7 


1989 


1990 


1 OG 1 

iyy 1 


8 


1992 


1983 


1 QQA 

iyo4 


9 


1992 


1985 


1 QQA 


10 


1982 


1993 


1 QQA 

iy©4 


11 


1992 


1986 


1 QQA 

lyo4 


12 


1992 


1987 


1 QQA 

lyo4 


13 


1982 


1994 


1 no a 

1984 


14 


1982 


1995 


1984 


15 


1996 


1983 


1984 


16 


1997 


1990 


1991 


17 


1996 


1985 


1984 


18 


1998 


1999 


2000 



1 Q 


O AA 1 
ZUU1 


1 AAA 

1999 


OAAA 


oa 

ZU 


OAAO 

ZUUZ 


1 QQ1 

1983 


OAA1 

ZUU3 


0 1 
Zl 


i noo 
1988 


1 AA1 

1993 


1 AO/1 

1984 


00 
ZZ 


OAAO 
ZUUZ 


1 AOC 

1985 


OAA1 

ZUU3 


01 
Z3 


1 QQQ 

1989 


1 noi 
1983 


1 AA 1 

1991 


0/1 
Z4 


1 aqo 
198Z 


O AA/1 

ZUU4 


1 AO A 

1984 


0*. 

Zj 


1 AOA 

1989 


1985 


1 A A 1 

1991 


OA 

zo 


O AAC 

ZUU5 


1 AO/C 

1986 


1 AO A 

1984 


OT 

Z / 


OAAC 

ZUU5 


1 AOO 

1987 


1 AO A 

1984 


Zo 


2U06 


1 AOO 

1983 


1 AA 1 

1991 


OA 

Z9 


O AA/ 

2UU6 


1 AOC 

1985 


1 AA 1 

1991 


"5 a 

30 


1 AAO 

1992 


1 AAO 

1993 


1 AO A 

1984 


i 1 
31 


1 AOO 

1982 


OAAO 

2007 


i AO A 

1984 


io 
32 


1 AOO 

1988 


OA A A 

2004 


1 AO A 

1984 


n 
33 


1 AOA 

1989 


OAAO 

2008 


1 AA 1 

1991 


1 A 

34 


1 AAO 

1992 


1 A A A 

1994 


1 AO A 

1984 


ic 
3D 


i AAO 

1992 


1 AAC 

1995 


1 AO A 

1984 


36 


O AAA 

ZUU9 


1986 


1 AO A 

1984 


3 / 


O AAA 

ZUU9 


1 AOO 

1987 


1 AO A 

1984 


1 0 

38 


1 AOO 

198Z 


OA 1 A 

2010 


1 AO A 

1984 


i a 
39 


1 AAO 

1997 


1 AOO 

1983 


1 AA 1 

1991 


A A 
4U 


1 AAO 

1997 


1 AO C 

1985 


1 AA 1 

1991 


/I 1 

41 


1 AAiC 

1 996 


1 AAO 

1993 


1 AO A 

1984 


/lO 

4Z 


OA 1 1 

ZU1 1 


O A 1 O 

2012 


OAAO 

2003 


/i i 
43 


OA1 1 

2013 


1 AOO 

1983 


OAAO 

2003 


A A 

44 


OAAO 

2UU2 


1 AAO 

1993 


OAAO 

2003 


45 


OA1 O 

2013 


1 AO C 

1985 


OAAO 

2003 


A£. 

46 


1 AAO 

1992 


O AA/I 

2004 


1 AO A 

1984 


/I O 

47 


OA 1 A 

2014 


1 AAA 

1999 


<0 A A A 

2000 


48 


1 Aon 

1989 


1993 


1991 


/i a 

49 


2005 


1 A A A 

1994 


1984 


50 


^AAf 

2005 


1995 


1 984 


51 


1 AAO 

1998 


1 A A A 

1994 


2000 


CO 

52 


O AA 1 

2001 


1 AA A 

1994 


2000 


C O 

53 


1 AOO 

1988 


^> A t A 

2010 


1984 


C >l 

54 


O A 1 C 

2015 


1 AO/ 

1986 


1 AO A 

1984 


55 


O A 1 C 

2015 


1 AO*7 

1987 


1 AO A 

1984 


C/C 

56 


OA1 H 

2016 


1 AOO 

1983 


2017 


CO 

57 


O A 1 £. 

2016 


1 Aor" 

1985 


2017 


c o 

58 


OA1 A 

2014 


O A 1 O 

2018 


s\ A A A 

2000 


59 


1 AAO 

1992 


O A f\*l 

2007 


1984 


iCA 

60 


O AAZT 

2006 


1 AAO 

1993 


1 AA 1 

1991 


1 

61 


1 AAO 

1998 


O A 1 A 

2019 


2000 


/TO 

62 


1 AAO 

1998 


O A^ A 

2020 


2000 


iTO 

63 


O A A 1 

2001 


O A 1 A 

2019 


2000 


64 


2001 


2020 


2000 


65 


1996 


2004 


1984 


66 


2021 


1983 


2017 


67 


2002 


2004 


2003 


68 


1992 


2010 


1984 


69 


2009 


1994 


1984 



70 
/U 


7f\f\Q 

zuuy 


lyy j 




71 


1 GOO 
iyoy 


2UU4 


1 O0 1 


77 
/Z 


ZUID 


zUU/ 


1 ACM 


73 




zUzz 


2v)\)[) 


7zl 


ZUU1 


ZUzz 


zUUU 


7^ 


lyy / 




i nn 1 
lyy I 


/O 


1 GQO 


ZUU7 


O, AAA 
2000 


77 


2001 


2007 


OAAA 

zUUU 


78 


2013 


1993 


zOOi 


79 


2006 


2004 


1 AA 1 

1991 


80 


1982 


2023 


1 AO/1 

1984 


81 


1996 


2010 


1 AO A 

1984 


SEQ ID NO 33 




1 


2024 


2025 


2026 


2 


2024 


2027 


2026 


3 


2028 


2029 


1 AO A 

2030 


4 


2024 


2031 


2026 


5 


2032 


2025 


2026 


6 


2033 


2034 


O AO C 

2035 


7 


2033 


2036 


O/ AO C 

2035 


8 


2024 


2037 


2026 


9 


2024 


2038 


2026 


10 


2033 


2039 


OA/in 

2040 


11 


2028 


2041 


-OAO A 

2030 


12 


2042 


2043 


OA/I /I 

2044 


13 


2045 


2039 


OA/l A 

2040 


14 


2046 


2039 


OA /I A 

2040 


15 


2028 


2047 


O AO A 

2030 


16 


2032 


2027 


2026 


17 


2033 


2048 


2035 


18 


2049 


2039 


2040 


19 


2028 


2050 


2051 


20 


2052 


2034 


2035 


21 


2052 


2036 


2035 


22 


2033 


2029 


2040 


23 


2053 


2054 


2044 


24 


2049 


2055 


2035 


25 


2052 


2039 


2030 


26 


2028 


2056 


O AO A 

2030 


27 


2057 


2029 


2030 


28 


2058 


2059 


2060 


29 


2061 


2059 


^A/A 

2060 


30 


2058 


2062 


AA/A 

2060 


31 


2058 


2063 


>~\ (\ f f\ 
2060 


32 


2064 


2059 


2060 


33 


2065 


2059 


2060 


34 


2061 


2066 


2060 


35 


2061 


2062 


2060 


36 


2061 


2063 


2060 


37 


2067 


2059 


2060 


38 


2068 


2059 


2060 



jy 


ZUjo 


2069 


TAAA 
ZUOO 


A(\ 
4U 


ZU03 


20oz 


OAAA 

2000 


A\ 
41 


ZU04 


OA/CO 

2003 


TA/CA 

2060 


Al 
4Z 


ZU03 


2003 


TA/C.A 

2U60 


A1 
4.) 


0A7A 
ZU/U 


TAT1 
20/1 


TATT 

20 II 


AA 
44 


0 A73 
ZU/3 


OAf Q 

2039 


TA£A 

2060 


AS 

43 


TA/CT 

200/ 


2000 


TA/CA 

2060 


40 


200/ 


T A/CT 

2002 


TA/CA 

2060 


AH 


TAAT 

200/ 


2003 


TA/CA 

2060 


A Q 
40 


20/4 


2075 


2076 


AQ 

49 


OAT'? 

2077 


T AC A 

2059 


TA/CA 

2060 


CA 

30 


O A70 

2078 


2059 


2060 


r i 
31 


O A/CO 

2068 


T A/C/C 

2066 


T A/TA 

2060 


<t 

32 


O A /CO 

2068 


T A/CT 

2062 


^A/A 

2060 


33 


O A /CO 

2068 


T A/CT 

2063 


1A/A 

2060 


SA 


TATA 

2079 


T ATC 

2075 


2076 


33 


O AO A 
2080 


TAT 1 

2071 


TATT 

2072 


30 


OAT/I 
20/4 


T AO 1 

2081 


T AT/C 

2076 


SH 
3 / 


TAOT 

2082 


T A/CT 

2062 


TA/CA 

2060 


SQ 
JO 


TATO 

20/3 


TA/CT 

2062 


TA/CA 

2060 


39 


20/3 


T A/CT 

2063 


T A£A 

2060 


£A 

60 


TA/CC 

2063 


T A/CA 

2069 


TA/CA 

2060 


61 


T AOO. 

2083 


T AO/1 

2084 


TATT 

2072 


AT 

02 


O ATT 

20// 


T A/C/C 

2066 


T A/CA 

2060 


03 


T ATO 

2078 


T A/C/C 

2066 


T A/TA 

2060 


04 


O ATA 

20/9 


T AO 1 

2081 


2076 


03 


TATT 

20/7 


TA/CT 

2062 


T A/CA 

2060 


00 


O ATO 

2078 


TA/CT 

2062 


2060 


67 


TATT 

2077 


2063 


2060 


/TO 

68 


T ATO 

2078 


2063 


2060 


/ca 

69 


T AO 

2083 


0 ao c 

2085 


2072 


TA 

70 


0 a*7a 

2070 


^ AOZ" 

2086 


2072 


T1 

71 


^ r\ on 

2080 


2087 


2072 


72 


TAOT 

2082 


2069 


2060 


TO 

/3 


TAT'? 

2073 


T A^"A 

2069 


2060 


T/t 

/4 


T AOA 

2080 


T AO/C 

2086 


T AT^ 

2072 


7j 


1 AOO 

2088 


2066 


2060 


T/C 
/O 


O AOO 

2088 


TA/CT 

2062 


TA/CA 

2060 


77 


T AOO 

2088 


TA/CT 

2063 


^A/A 

2060 


70 
/8 


O AO 

2083 


T AO A 

2089 


T ATI 

2072 


TA 

79 


O AAA 

2090 


T Alf 

2075 


2076 


OA 

80 


TAA1 

2091 


T A/C/C 

2066 


TA/CA 

2060 


O 1 


T AA 1 

2091 


2062 


^A/A 

2060 


82 


OAA 1 

2091 


2063 


OA/A 

2060 


OO 
83 


TATA 

2070 


T AOC 

2085 


2072 


84 


2092 


2075 


2076 


85 


2093 


2075 


2076 


86 


2092 


208 1 


2076 


87 


2080 


2085 


2072 


88 


2058 


2094 


2060 


89 


2074 


2095 


2076 



on 
yv) 




O AO 1 

2081 


zU/o 


01 


zU/U 


zUo9 


zu/z 


yl 


206 1 


2094 


2060 


93 


2079 


2095 


zU/o 


94 


2080 


2089 


^ ATI 

2072 


95 


2083 


2096 


2072 


96 


2074 


2097 


2060 


97 


2098 


2094 


2060 


SEQ ID NO 34 




1 
l 


2099 


2100 


*\ t rv 1 

2101 


2 


rs 1 rv^ 

2102 


2100 


^ 1 rv 0 

2103 


3 


2104 


2105 


2106 


4 


2107 


2108 


2109 


5 


21 10 


2100 


2101 


6 


2111 


2105 


2106 


7 


2112 


2100 


2103 


0 
8 


2113 


2100 


2103 


rv 

9 


2114 


2100 


2103 


1 rv 

10 


2115 


2116 


21 17 


ll 


2118 


2116 


2117 


12 


2119 


2100 


^ 1 ^ rv 

2120 


13 


2121 


2100 


2101 


14 


2122 


2100 


CV 1 A1 

2101 


15 


2123 


2116 


^ 1 1 *7 

21 17 


16 


2124 


2125 


/-k 1 rvrv 

2109 


17 


2126 


2125 


1 rvrv 

2109 


18 


2099 


2127 


^ 1 ^ rv 

2120 


19 


2128 


2125 


2109 


20 


2115 


2129 


21 17 


21 


2118 


2129 


2117 


22 


2102 


2127 


2103 


23 


2123 


2129 


2117 


24 


2107 


2130 


2109 


25 


2099 


2131 


2101 


26 


2102 


2131 


2120 


27 


2132 


2105 


2106 


28 


2110 


2127 


2120 


29 


2133 


2125 


2109 


30 


2113 


2127 


2103 


31 


2119 


2127 


2103 


32 


2121 


2127 


2101 


33 


2122 


2127 


2101 


34 


2110 


2131 


2101 


35 


2113 


2131 


2120 


36 


2112 


2131 


2120 


37 


2114 


2131 


2120 


38 


2134 


2125 


2109 


39 


2119 


2131 


2101 


40 


2107 


2135 


2109 


41 


2121 


2131 


2101 


42 


2122 


2131 


2101 



A 1 


OIK 

21 15 


2136 


211/ 


AA 
44 


0110 
2115 


O 1 

2136 


oiio 
211/ 


A C 

45 


t aaa 
2099 


Ol in 

2137 


O 1 A 1 

2101 


A& 
40 


O 1 AO 

2102 


0107 
213 / 


O 1 A1 

2101 


4/ 


O AAA 

2099 


Ol TO 

2138 


1 1 A 1 

2101 


A O 
45 


O 1 A/1 

2104 


2139 


2106 


AC\ 

49 


1 1 AO 

2102 


0 1 1 0 
2138 


O 1 A 1 

2101 


50 


O 1 1 y< 

2124 


O 1 yl A 

2140 


O 1 AA 

2109 


c 1 


2115 


O 1 A 1 

2141 


2117 


f o 


2126 


^ 1 A A 

2140 


0 1 a a 
2109 


53 


1 AAA 

2099 


O 1 A O 

2142 


2101 


C A 

54 


2102 


Ol /lO 

2142 


2101 


55 


^ 1 A I 

2143 


2144 


01 >if 
2145 


56 


2143 


2146 


2145 


57 


2147 


2144 


2145 


CO 

58 


2148 


t A A 

2144 


Ol 4f 

2145 


59 


/ "* 1 /I A 

2149 


2144 


01 /if 
2145 


ZTA 

60 


2143 


O 1 f A 

2150 


2145 


61 


2151 


2144 


^ 1 A f 

2145 


62 


^i /in 

2147 


2146 


01 /if 
2145 


63 


01/10 

2148 


0 1 fO 

2152 


01 /if 
2145 


64 


T) 1 >1 A 

2149 


2146 


2145 


Z" c 

65 


OKI 

2151 


0 1 f 0 
2152 


2145 


66 


1 1 /I o 

2148 


2153 


01 /if 
2145 


67 


Ol /IT 

2147 


O 1 f A 

2150 


O 1 A f 

2145 


/:o 
65 


2148 


2154 


0 1 /i f 
2145 


zta 

69 


OKI 

2151 


2153 


0 1 /i f 
2145 


*7A 

70 


O 1 f f 

2155 


0 1 f^ 
2153 


2145 


71 


2151 


2154 


0 1 /i f 
2145 


72 


2155 


2154 


2145 


73 


2143 


2156 


2145 


74 


2148 


2150 


2145 


75 


2149 


2150 


2145 


SEQ ID NO 24 




1 


2157 


2158 


0 t f r\ 

2159 


2 


2160 


2158 


O 1 f A 

2159 


3 


2161 


2162 


2163 


4 


2157 


2164 


2159 


5 


2157 


2165 


0 1 f /\ 
2159 


6 


2157 


2166 


2159 


7 


2161 


2167 


2163 


8 


2168 


2158 


2159 


9 


2160 


2164 


2159 


10 


2160 


2165 


2159 


11 


2160 


2166 


2159 


12 


2169 


2158 


2159 


13 


2157 


2170 


2159 


14 


2160 


2170 


2159 


15 


2168 


2164 


2159 


16 


2168 


2165 


2159 


17 


2171 


2164 


2159 



1 0 
1 o 


0171 
Zl /I 


7 1 AA 

2166 


7 1 CO 

2159 


1 0 

1 7 


0 1 £0 
ZlOo 


O 1 AA 

2166 


0 1 CO 

2159 


00 
ZU 


0 1 AO 

zioy 


O 1 A/1 

2164 


7 1 CO 

2159 


0 1 
Zl 


0 1 TO 

Zl /z 


O 1 A/1 

2164 


7 1 CO 

2159 


00 

zz 


0 1 AO 

zio9 


O 1 AC 

2165 


7 1 CO 

2159 


Z3 


0 1 70 

Zl /z 


7 1 AA 

2166 


7 1 CO 

2159 


OA 
Z4 


0 1 AO 

zioy 


7 1 AA 

2166 


7 1 CO 

2159 


Zj 


0 1 71 

Zl 15 


7 1 7/1 

21 /4 


7 1 7C 

21 /5 


OA 

zo 


7 1 A1 
ZlOl 


7 1 7A 
21/6 


7 1 A3 

2163 


LI 


O 1 AO 

2168 


7 1 7 A 

2170 


7 1 C A 

2159 


00 

Zo 


7 1 71 
Zl /I 


7 1 7A 

2170 


7 1 CA 

2159 


29 


7 1 icn 
2169 


7 1 7A 

2170 


7 1 C A 

2159 


50 


7 1 77 
Zl 11 


7 1 7A 

2170 


7 1 CA 

2159 


3 1 
31 


7 1 /CA 

2160 


7 1 T1 

2\11 


7 1 C A 

2159 


32 


O 1 73 

21/3 


7 1 70 

21 /8 


7 1 7C 

2175 




7 1 7A 

2179 


7 1 iC7 

2162 


7 1 /C7 

2163 


i/i 
34 


7 1 A 1 
2161 


7 1 OA 

2180 


7 1 /C3 

2163 


1C 
3D 


0 1 C7 

215 / 


7 1 O 1 

2181 


7 1 CA 

2159 


1A 

36 


7 1 C7 

215 / 


7 1 07 

2182 


7 1 C A 

2159 


17 

3 / 


0 1 C7 

215 / 


7 1 C3 

2183 


7 1 CA 

2159 


10 

38 


7 1 AO 

2160 


7 1 O 1 

2181 


7 1 C A 

2159 


10 
39 


7 1 /CA 

2160 


7 1 07 

2182 


7 1 C A 

2159 


40 


7 1 7A 

2179 


7 1 /C7 

2167 


7 1 iC7 

2163 


/i 1 
41 


7 1 /CO 

2165 


7 1 77 

2177 


7 1 CA 

2159 


/17 

4Z 


7 1 AA 
2169 


7 1 77 

2177 


7 1 CA 

2159 


/ii 
43 


7 1 O A 

2184 


7 1 1 A 

21 /4 


7 1 7C 

2175 


A A 

44 


7 1 C7 

2157 


7 1 OC 

2185 


7 1 C A 

2159 


/I c 

45 


7 1 OA 

2184 


7 1 70 

2178 


7 i 7C 

2175 


A C 

46 


7 1 OH 

2186 


7 1 0*7 

2187 


7 1 o o 

2188 


a n 

47 


7 1 C7 

2157 


1 1 OA 

2189 


2159 


A O 

48 


7 1 HO 

2168 


2181 


2159 


/l A 

49 


2168 


1 1 07 

2182 


2159 


f A 

50 


2157 


7 1 nrv 

2190 


1 1 c c\ 

2159 


51 


7 1 ZTA 

2169 


1 1 O 1 

2181 


2159 


52 


7 1 CC\ 

2169 


7 1 Ol 

2182 


2159 


c3 
53 


7 1 CO 

2168 


7 1 07 

2183 


7 1 CA 

2159 


C /I 

54 


7 1 A 1 

2191 


7 1 07 

2183 


2159 


55 


7 1 O/C 

2186 


7 1 A7 

2192 


7 1 O O 

2188 


C/£ 

56 


7 1 Cf\ 

2160 


7 1 OA 

2189 


7 1 CA 

2159 


C7 

5 / 


7 1 no 

2193 


7 1 A A 

2194 


7 1 Z'O 

2163 


55 


7 1 /CA 

2160 


i 1 on 

2190 


7 1 C C\ 

2159 


59 


7 1 /CA 

2160 


7 1 AC 

2195 


7 1 CC\ 

2159 


60 


7 1 A/C 

2196 


2187 


7 1 O O 

2188 


/1 1 

61 


7 171 

2171 


1 1 A*7 

2197 


7 1 CA 

2159 


A7 

62 


7 1 77 

2172 


7 1 AT 

2197 


7 1 CA 

2159 


63 


2168 


2185 


2159 


64 


2196 


2192 


2188 


65 


2179 


2176 


2163 


66 


2186 


2198 


2188 


67 


2186 


2199 


2188 


68 


2200 


2194 


2163 



AG 


7 1 AO 
ZlOo 


7 1 OO 

zioy 


7 1 <Q 

Zijy 


7A 
IK) 


7 171 
Zl / 1 


7 1 OO 

zioy 


7 1 CO 

zi jy 


71 


77A1 
ZZUI 


7 1 Aid 
Z104 


7 1 CO 

zi jy 


77 
1 Z 


77A1 
ZZUI 


7 1 AA 
ZlOO 


7 1 CO 

Zi jy 


70 


7 1 AO 

zioy 


7 1 OO 

zioy 


7 1 CO 

zi jy 


1A 
lH 


7 1 77 
Zl /Z 


7 1 OO 

zioy 


7 1 CO 

2i jy 


/5 


77A7 
ZZvZ 


77A0 
2Z03 


77A/1 

2204 


7A 
10 


7 1 70 
LY ly 


7 1 OA 
zloU 


7 1 AO 

2163 


77 
II 


7 1 AO 
zlOo 


7 1 OA 

2190 


7 1 C A 

2159 


70 

/o 


7 1 AO 

zioy 


7 1 AA 

2190 


7 1 C A 

2159 


7Q 

/9 


7 1 £ 1 

2161 


77AC 

2205 


7 1 /CO 

2163 


QA 

oO 


77A/C 

zzOo 


7 1 £7 

2162 


7 1 /CO 

2163 


0 1 

ol 


7 1 A/C 

ziyo 


7 1 no 
2198 


7 1 OO 

2188 


07 
82 


7 1 A/C 

2196 


7 1 nn 
2199 


7 1 OO 

2188 


00 

83 


77A 1 

zzOl 


7 1 7 A 
21/0 


7 1 cn 
2159 


0/f 

84 


7 1 Ol 

ziyj 


7 1 /C7 

2162 


7 1 /CO 

2163 


ec 

85 


77A7 

zzO/ 


7 1 /C7 

2162 


7 1 /CO 

2163 


OA 
OO 


77A0 

ZZUo 


7 1 77 

Zi 1 1 


7 1 CA 

2159 


07 
ol 


7 1 AQ 
ZlOo 


77AQ 

zzuy 


7 1 CA 

2159 


00 
OO 


77AA 

zzOo 


7 1 /C7 
216/ 


7 1 /CO 

2163 




7 1 AQ 

zioy 


77 AO 

220y 


7 1 C A 

2159 


on 
yu 


77 1 A 
ZZ1U 


7 1 /C7 

2162 


7 1 /CO 

2163 


Ol 

yi 


77 1 1 
221 1 


77 1 7 

2212 


77 1 O 

2213 


yz 


7 1 QO 

ziyj 


7 1 CH 

Zibl 


7 1 iCO 

2163 


Ol 

yj 


77A7 

ZzO/ 


7 1 /C7 
Zlol 


7 1 /CO 

2163 


QA 

y4 


77 1 A 

ZZ 14 


7 1 07 
218/ 


7 1 OO 

2188 


oc 

yj 


7 1 /CA 

2160 


77 1 C 

2215 


7 1 cn 
2159 


Q/£ 

96 


77 1 A 

zzl 4 


7 1 A7 

2192 


7 1 OO 

2188 


07 

y / 


77 1 /C 
ZZ 1 O 


77 1 H 

2217 


7 1 cn 
2159 


no 


7 1 A 

2160 


2218 


^ 1 CA 

2159 


no 

99 


77 1 A 

2210 


7 1 iC7 

2167 


2163 


100 


7 1 AO 

2193 


1 A 

2219 


2163 


1 A1 

101 


777 A 

2220 


777 1 

2221 


2222 


102 


7770 

2223 


77 AO 

2203 


77 A/I 

2204 


1 AO 

103 


777 /I 

2224 


77 AO 

2203 


77 A/1 

2204 


1 A/1 

104 


777 C 

2225 


77 AO 

2203 


77 A/1 

2204 


1 AC 

105 


777/C 

2226 


7 1 /C7 

2162 


7 1 /TO 

2163 


1 AA 

lOo 


777 A 

2220 


7777 

ZZZ1 


7777 

2222 


1 AT 

10/ 


7 1 /CO 

2165 


77 1 C 

2215 


7 1 C A 

2159 


1 AO 

108 


7 1 /CA 

2169 


77 1 C 

2215 


7 1 C A 

2159 


1 AA 

109 


77 1 A 

2214 


7 1 AO 

2198 


'"I 1 OO 

2188 


1 1 A 

110 


77 1 A 

2214 


7 1 nn 
2199 


7 1 OO 

2188 


111 

111 


777 O 

2228 


77 AO 

2203 


77 A/1 

2204 


1 12 


777 A 

2220 


777A 

2229 


7777 

2222 


1 1 0 

1 13 


77 AA 

2200 


77 1 n 
2219 


7 1 /CO 

2163 


11/1 

114 


2171 


2218 


Ol rrt 

2159 


115 


2168 


2218 


2159 


116 


2172 


2218 


2159 


117 


2169 


2218 


2159 


118 


2179 


2205 


2163 


119 


2230 


2187 


2188 



120 2193 2176 2163 

121 2231 2178 2175 

122 2232 2174 2175 

123 2206 2180 2163 

124 2226 2167 2163 

125 2230 2192 2188 

126 2201 2189 2159 

127 2207 2233 2163 

128 2193 2180 2163 

129 2207 2180 2163 

130 2232 2178 2175 

131 2234 2212 2213 

132 2235 2221 2222 

133 2236 2218 2159 

134 2237 2238 2239 

135 2208 2209 2159 

136 2240 2203 2204 

137 2241 2174 2175 

138 2157 2242 2159 

139 2243 2218 2159 

140 2220 2244 2222 

141 2210 2233 2163 

142 2210 2180 2163 

143 2230 2199 2188 

144 2230 2198 2188 

145 2230 2245 2188 

146 2230 2246 2188 

147 2241 2178 2175 

148 2157 2247 2159 

149 2157 2248 2159 

150 2249 2238 2239 

151 2250 2221 2222 

152 2251 2162 2163 

153 2160 2247 2159 

154 2160 2248 2159 

155 2226 2176 2163 

156 2252 2221 2253 

157 2254 2255 2256 

158 2237 2257 2239 

159 2210 2258 2163 

160 2259 2221 2222 

161 2171 2260 2159 

162 2261 2221 2222 

163 2262 2212 2213 

164 2226 2180 2163 

165 2168 2242 2159 

166 2191 2242 2159 

167 2261 2227 2222 

168 2235 2244 2222 

169 2208 2215 2159 

170 2224 2212 2204 



1 71 
1/1 


77^ 1 
ZZj 1 


0 1 A7 

zlo/ 


0 1 A1 
Zl03 


1 77 
1 /Z 


77A1 
ZZOl 


7770 

zzzy 


OOOO 


1 / j 


77A1 
ZZ03 


7 1 7/1 
Zl /4 


0 1 7C 

21 / J 


1 


77no 
zzUo 


77 1 0 

zz lo 


7 1 CO 

2i jy 


1 7^ 

1 /J 


77A/1 
ZZ04 


OOnC 

zzUj 


7 1 AO 

2163 


1 7 A 
1 /O 


77A^ 
ZZOJ 


77 1 7 

2212 


OO 1 0 

2213 


1 77 

ill 


7 1 AO 

zloo 
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326 


lie o 
3258 


ii/ii 
3243 


ii/i/i 
3244 


in 

327 


111/C 

3226 


111 c 

3235 


1111 
3213 


328 


i ii 1 
3221 


11 C A 

3259 


11 A/1 

3204 


n a 

329 


3260 


ii 1 1 
3212 


1111 
3213 


1 1 A 

330 


1 <1 /T A 

3260 


3220 


1^11 
3213 


331 


1111 
3223 


11/c 1 
3261 


1 11 c 

3225 


332 


3262 


3206 


3204 


333 


3251 


O O AO 

3208 


1 O A /I 

3204 


1 1 /i 
334 


O O /TO 

3263 


3206 


11 A/l 

3204 


iic 
335 


1 1 CI 

3253 


11 1 c 

3215 


1111 
3213 


1 1 
336 


in 1 
3221 


1111 
3222 


1 1 A/1 

3204 


337 


inn 
3229 


iii/i 
3234 


1111 
3213 


no 

338 


111 A 

3230 


1 1 CI 

3252 


1111 
3213 


1 1 A 

339 


11 1 /C 

3216 


1111 
3231 


1 1 A/1 

3204 


1 /I A 

340 


11 /II 

3242 


11l£ A 

3264 


ii/i/i 
3244 


341 


3265 


-l^ 1 A 

3219 


1 o 1 1 
3213 


342 


1 1ZTC 

3265 


1111 
3212 


1111 
3213 


1 A 1 

343 


3265 


3220 


1111 
3213 


344 


1111 
3223 


3266 


1 11 c 

3225 


345 


111 A 

3229 


1 1 1 c 

3235 


1111 
3213 


346 


3230 


3235 


3213 


347 


3262 


3208 


3204 


348 


3263 


3208 


3204 


349 


3267 


3212 


3213 


350 


3267 


3220 


3213 


351 


3268 


3212 


3213 



352 


3268 


3220 


1 1 1 1 

3213 


353 


3236 


3234 


Til T 

3213 


354 


3237 


3252 


n 1 i 
3213 


355 


3236 


3252 


n 1 1 
3213 


356 


3228 


3233 


o ^ 1 1 
3213 


357 


3269 


3212 


3213 


358 


3269 


3220 


3213 


359 


3258 


3264 


3270 


360 


3271 


3272 


3273 


361 


3241 


3252 


3213 


362 


3274 


3275 


3276 


363 


3262 


3210 


3204 


364 


3263 


3210 


3204 


365 


3277 


3275 


3276 


366 


3251 


3214 


3204 


367 


3250 


3252 


3213 


368 


3237 


3235 


3213 


369 


3236 


3235 


3213 


370 


3278 


3272 


3273 


371 


3279 


3275 


3280 


372 


3209 


3254 


11 f\A 

3204 


373 


3281 


3243 


3244 


374 


3241 


3235 


3213 


375 


3216 


3254 


3204 


376 


3282 


3256 


3247 


SEQ ID NO 5 




1 


3283 


3284 


3285 


2 


3283 


3286 


3285 


3 


3287 


3284 


3285 


4 


3288 


3289 


3290 


5 


3291 


3284 


3285 


6 


3292 


3284 


3285 


7 


3293 


3284 


3285 


8 


3294 


3289 


3290 


9 


3283 


3295 


3285 


10 


3296 


3284 


3285 


11 


3291 


3286 


3285 


12 


3292 


3286 


3285 


13 


3293 


3286 


3285 


14 


3297 


3289 


3290 


15 


3298 


3284 


3285 


16 


3299 


3300 


3301 


17 


3302 


3295 


3285 


18 


3291 


3295 


3285 


19 


3303 


3289 


3290 


20 


3304 


3284 


3285 


21 


3292 


3295 


3285 


22 


3288 


3305 


3290 


23 


3299 


3306 


3301 


24 


3298 


3286 


3285 


25 


3293 


3295 


3285 



26 


3307 


3295 


325J 


27 


3287 


T5 AO 

3308 


3285 


28 


"> A^7 

3307 


1 O AA 

3309 


3285 


29 


1 1 1 A 

3310 


3289 


3290 


"i a 

30 


o o o o 

3288 


3311 


O^AA 

3290 


31 


T> O O 

3288 


3312 


3313 


32 


3294 


1 1 AC 

3305 


3290 


33 


3314 


3315 


1 I A A 

3290 


34 


111/' 

3316 


"> "1 A A 

3300 


3317 


35 


3299 


3318 


3301 


36 


3319 


3295 


3285 


37 


3320 


3284 


3285 


38 


3288 


3321 


3322 


39 


3294 


3311 


3290 


40 


3294 


3312 


3313 


41 


3296 


3308 


3285 


42 


3298 


3295 


3285 


43 


3323 


3289 


3322 


44 


3324 


3300 


3325 


45 


3316 


3306 


3317 


46 


3297 


3305 


1 1 n 

3322 


47 


3326 


3295 


1 1 o c 

3285 


48 


3327 


3328 


3329 


49 


3330 


3289 


3290 


50 


3331 


3300 


1 1 n 

3332 


51 


3288 


3333 


111/1 

3334 


52 


3335 


3336 


3337 


53 


3338 


3300 


3332 


54 


3324 


3306 


3325 


55 


3303 


3305 


3290 


56 


3297 


3311 


3290 


57 


3297 


3312 


3290 


58 


3316 


3318 


3317 


59 


3339 


3336 


3337 


60 


3340 


3300 


3317 


61 


3341 


3300 


3342 


62 


3291 


3343 


3285 


63 


3292 


3343 


3285 


64 


3331 


3306 


3332 


65 


3288 


3344 


3313 


66 


3288 


3345 


3334 


67 


3304 


3308 


3285 


68 


3310 


3305 


3290 


69 


3346 


3311 


3290 


70 


3346 


3312 


3313 


71 


3338 


3306 


3332 


72 


3297 


3321 


3334 


73 


3314 


3311 


3313 


74 


3314 


3312 


3313 


75 


3294 


3347 


3322 


76 


3324 


3318 


3325 



209 



n 


ii/in 
354U 


llOA 
33UO 


m 7 
DDI 1 


1Q 
to 


11/11 
3341 


35UO 


DD*\L 


10 

fy 


11/10 
334o 


100/1 
3254 


10OC 

dZoj 


on 


1000 
3zoo 


11/10 


11^0 


0 1 

ol 


11G1 
3ZV3 


11/11 
3343 


100^ 
5Z53 


01 

o2 


lie 1 
33 j 1 


10Q0 

3zoy 


111/1 

DDDH 


01 

o3 


lico 
3352 


11C1 

3353 


11C/1 

3354 


o4 


3355 


11C/C 

3356 


11C1 

335 / 


ec 

85 


3355 


11C0 

335o 


11C1 

335 / 


O/C 

00 


3359 


1 1 /CO 

3360 


ii/:i 
3361 


Ol 

87 


lire 

3355 


1 1/CO 

3362 


11 CI 

335 / 


oo 
oo 


1 1 CO 

3359 


i i/ci 
3363 


ii/c 1 
3361 


oo 
89 


ll/C/1 

3364 


11/CO 

3362 


11/CC 

3365 


90 


3366 


1 i /ci 
3367 


1 1/CO 

3368 


91 


11/CO 

3369 


1 1 Cl 

3353 


11C/1 

3354 


oo 
92 


11 CO 

3359 


111A 

33 /0 


ii a i 
3361 


93 


11*71 

33/1 


11/CO 

3360 


11 A 1 
3361 


O/t 

94 


11 CO 

3352 


mi 
33 /2 


11C/1 

3354 


oc 

95 


11*71 

33 / 1 


i i/ci 
3363 


3361 


O/C 

96 


1111 

33 /3 


11C/C 

3356 


11C1 

335 / 


Ol 

9/ 


33 /4 


111C 

33 /5 


iiia 
33 /6 


oo 
yo 


11CC 

3355 


mi 
33 / / 


11C1 

335 / 


on 
99 


33oo 


mo 
33 /o 


11/CO 

3368 


1 OA 

100 


1 1 n 
33/1 


mo 
33 /0 


ii ^1 
3361 


1 A1 

101 


mo 
33 /9 


11 oo 
33o0 


H0 1 

3381 


1 AO 

102 


11 oo 
33oz 


mc 
33 /5 


iii/c 
33 /6 


1 Al 

103 


11 Ol 

33o3 


1 1 O/l 

33o4 


hoc 
3385 


1 f\A 

104 


ii o/: 
3386 


1 1 Ol 

338/ 


11 oo 

3388 


1 AC 


11 CO 

3359 


1 1 oo 

3389 


ii/; 1 
3361 


106 


1 1 OA 

3390 


1 1 1C 

3375 


111/C 

3376 


1 A*7 

107 


11 A 1 

3391 


1 1 OA 

3380 


1 1 O 1 

3381 


1 AO 

108 


3392 


O O AO 

3393 


1 1 /C 1 

3361 


1 AA 

109 


11 A/1 

3394 


1 1 CO 

3358 


1 1 CI 

3357 


1 1 A 

110 


1 1 oc 

3395 


1 1 C/C 

3356 


1 1 CI 

3357 


111 

111 


1 1 *7/1 

3374 


1 1 A/C 

3396 


1 1 i/c 
3376 


1 11 

1 12 


3364 


1 1 Ol 

3397 


HOO 

3398 


i n 
113 


1 1 oo 

3399 


1 1 /ci 
3367 


1 1 /CO 

3368 


1 14 


1 1 Ol 

33o3 


1 A A A 

3400 


HOC 

3385 


1 1 c 

115 


1 /I A 1 

3401 


11/C1 

336/ 


1 1/CO 

3368 


1 

1 16 


1 /I AO 

3402 


1 1 O/l 

3384 


HOC 

3385 


1 1 *7 

117 


1 1 nn 

3399 


1 /! Al 

3403 


1 1 /CO 

3368 


1 1 o 

1 lo 


1 /I A/1 

3404 


11/CA 

3360 


n/ci 
3361 


1 1 A 

1 19 


1 /I A 1 

3401 


1 A Al 

3403 


1 1 /CO 

3368 




1 A AC 

3405 


1 /I A/C 

3406 


1 1 i/c 
33 /6 


121 


3382 


3407 


JJ / o 


122 


3374 


3408 


3376 


123 


3371 


3389 


3361 


124 


3409 


3406 


3376 


125 


3359 


3410 


3411 


SEQ ID NO 6 





1 3412 3413 3414 



210 



2 


3412 


3415 


3414 


3 


3412 


3416 


3414 


4 


3412 


3417 


3414 


5 


3418 


3413 


3414 


6 


3418 


3415 


3414 


7 


3418 


3416 


3414 


8 


3418 


3417 


3414 


9 


3419 


3413 


3414 


10 


3420 


3413 


3414 


11 


3419 


3415 


3414 


12 


3420 


3415 


3414 


13 


3412 


3421 


3414 


14 


3418 


3422 


3414 


15 


3423 


3413 


3414 


16 


3423 


3415 


3414 


17 


3419 


3416 


3414 


18 


3420 


3416 


3414 


19 


3419 


3417 


3414 


20 


3420 


3417 


3414 


21 


3418 


3421 


3414 


22 


3424 


3416 


3414 


23 


3425 


3413 


3414 


24 


3412 


3426 


3414 


25 


3425 


3416 


3414 


26 


3425 


3417 


3414 


27 


3419 


3421 


3414 


28 


3420 


3421 


3414 


29 


3427 


3413 


3414 


30 


3428 


3413 


3414 


31 


3428 


3415 


3414 


32 


3429 


3413 


3414 


33 


3429 


3415 


3414 


34 


3427 


3416 


3414 


35 


3427 


3417 


3414 


36 


3428 


3416 


3430 


37 


3428 


3417 


3414 


38 


3429 


3416 


3430 


39 


3429 


3417 


3414 


40 


3412 


3431 


3414 


41 


3432 


3416 


3414 


42 


3432 


3417 


3414 


43 


3418 


3431 


3414 


44 


3433 


3413 


3414 


45 


3433 


3415 


3414 


46 


3434 


3416 


3414 


47 


3428 


3422 


3414 


48 


3418 


3435 


3414 


49 


3433 


3416 


3414 


50 


3433 


3417 


3414 


51 


3429 


3422 


3414 


52 


3427 


3421 


3414 



53 


3428 


3421 


3414 


54 


3412 


3436 


3430 


55 


3429 


3421 


3414 


56 


3419 


3431 


3414 


57 


3420 


3431 


3414 


58 


3423 


3431 


3414 


59 


3433 


3422 


3414 


60 


3419 


3435 


3414 


61 


3420 


3435 


3414 


62 


3437 


3422 


3414 


63 


3438 


3416 


3439 


64 


3433 


3421 


3414 


65 


3440 


3441 


3442 


66 


3425 


3431 


3414 


67 


3432 


3426 


3414 


68 


3419 


3436 


3430 


69 


3420 


3436 


3430 


70 


3425 


3435 


3414 


71 


3423 


3443 


3414 


72 


3412 


3444 


3430 


73 


3445 


3441 


3446 


74 


3425 


3436 


3430 


75 


3447 


3417 


3414 


76 


3428 


3431 


3414 


77 


3412 


3448 


3430 


78 


3429 


3431 


3414 


79 


3427 


3435 


3414 


80 


3428 


3435 


3414 


81 


3425 


3443 


3414 


82 


3429 


3435 


3414 


83 


3432 


3449 


3414 


84 


3418 


3450 


3414 


85 


3451 


3452 


3453 


86 


3454 


3415 


3414 


87 


3433 


3431 


3414 


88 


3419 


3444 


3430 


89 


3420 


3444 


3430 


90 


3447 


3421 


3414 


91 


3433 


3435 


3414 


92 


3455 


3441 


3446 


93 


3419 


3448 


3430 


94 


3420 


3448 


3430 


95 


3456 


3422 


3414 


96 


3432 


3436 


3430 


97 


3457 


3441 


3446 


98 


3432 


3443 


3414 


99 


3424 


3458 


3414 


100 


3459 


3460 


3461 


101 


3462 


3463 


3464 


102 


3465 


3463 


3464 


103 


3466 


3460 


3461 



104 


3462 


3467 


1 A ZT A 

3464 


105 


3465 


3467 


3464 


106 


3468 


3463 


"i A ZT A 

3464 


107 


3469 


3460 


3461 


108 


3470 


3463 


*■> A f A 

3464 


109 


3471 


3472 


3473 


110 


3474 


3463 


"> A f A 

3464 


111 


3471 


3475 


3473 


112 


3462 


3476 


3464 


113 


3465 


3476 


3464 


114 


3477 


3463 


3464 


115 


3471 


3478 


3473 


116 


3468 


3467 


3464 


117 


3479 


3472 


3473 


118 


3462 


3480 


3464 


119 


3465 


3480 


3464 


120 


3470 


3467 


3464 


121 


3479 


3475 


3473 


122 


3481 


3460 


3461 


123 


3482 


3463 


3464 


124 


3474 


3467 


3464 


125 


3483 


3480 


3484 


126 


3485 


3472 


3473 


127 


3486 


3472 


3473 


128 


3487 


3463 


3464 


129 


3488 


3489 


3473 


130 


3490 


3472 


3473 


131 


3491 


3463 


3464 


132 


3492 


3493 


3494 


133 


3477 


3467 


3464 


134 


3485 


3475 


3473 


135 


3486 


3475 


3473 


136 


3488 


3495 


3473 


137 


3471 


3496 


3473 


138 


3459 


3497 


3461 


139 


3498 


3460 


3461 


140 


3490 


3475 


3473 


141 


3468 


3476 


A Z" A 

3464 


142 


3492 


3499 


3494 


143 


3500 


3493 


3494 


144 


3501 


3460 


3461 


145 


3502 


3503 


3504 


SEQ ID NO 8 




1 


3505 


3506 


3507 


2 


3505 


3508 


3507 


3 


3509 


3510 


3511 


4 


3509 


3512 


3511 


5 


3505 


3510 


3511 


6 


3505 


3513 


3507 


7 


3505 


3512 


3511 


8 


3514 


3515 


3516 



9 


3517 


3506 


350/ 


10 


<■> c f\f\ 

3509 


Of 1 o 

3518 


1 C 1 1 

351 1 


11 


3514 


3519 


3516 


12 


3517 


3508 


3507 


13 


3505 


3518 


Of 1 1 

3511 


14 


3517 


3513 


3507 


15 


3517 


3512 


or 1 1 
3511 


16 


3517 


3510 


3511 


17 


3514 


3520 


3516 


18 


3517 


3518 


35ll 


19 


3521 


3506 


3516 


20 


3522 


3506 


3507 


21 


3522 


3508 


3507 


22 


3522 


3513 


3507 


23 


3522 


3510 


35ll 


24 


3522 


3512 


35 ll 


25 


3523 


3515 


3516 


26 


3505 


3524 


3507 


27 


3525 


3508 


3516 


28 


3523 


3519 


3516 


29 


3522 


3518 


35ll 


30 


3514 


3526 


3516 


31 


3527 


3528 


3529 


32 


3514 


3530 


3516 


33 


3531 


3506 


3507 


34 


3532 


3524 


3516 


35 


3517 


3524 


3507 


36 


3531 


3508 


3507 


37 


3533 


3519 


3516 


38 


3523 


3520 


3516 


39 


3534 


3515 


3516 


40 


3531 


3513 


3511 


41 


3531 


3512 


3511 


42 


3531 


3510 


3511 


43 


3534 


3519 


3516 


44 


3535 


3528 


3529 


45 


3536 


3515 


3537 


46 


3538 


3515 


3537 


47 


3531 


3518 


3511 


48 


3539 


3540 


3541 


49 


3509 


3542 


3507 


50 


3543 


3544 


3516 


51 


3536 


3519 


3537 


52 


3545 


3506 


3516 


53 


3538 


3519 


3537 


54 


3505 


3546 


3507 


55 


3547 


3528 


3548 


56 


3534 


3520 


3516 


57 


3549 


3550 


3551 


58 


3514 


3552 


3516 


59 


3553 


3554 


3555 



214 



z: a 

60 


C O Z" 

3536 


3520 


353/ 


61 


*■> C C Z" 

3556 


O C C A 

3554 


ore f 

3555 


62 


"> C C *7 

3557 


3528 


1 C A O 

3548 


63 


3538 


3520 


3537 


Z" A 

64 


3522 


3524 


3507 


65 


3558 


3524 


"> C 1 ZT 

3516 


66 


c cn 

3559 


n c a z" 

3546 


1 C 1 ZT 

3516 


67 


3517 


1 C A Z" 

3546 


"> CAT 

3507 


Z" o 

68 


o c z - a 

3560 


I C Z" 1 

3561 


O C /l 1 

3541 


69 


3562 


3550 


3551 


70 


3563 


3508 


3516 


71 


3523 


3526 


3516 


72 


3564 


3530 


3516 


73 


3553 


3565 


3555 


74 


3514 


3566 


O C 1 ^ 

3516 


75 


3567 


3568 


3569 


76 


3563 


3513 


O C 1 Z" 

3516 


77 


3514 


3570 


1 C 1 Z" 

3516 


78 


3523 


1 CO A 

3530 


O C 1 Z" 

3516 


79 


3556 


o c z*c 

3565 


o c c c 

3555 


80 


3571 


"1 C C A 

3550 


O C C 1 

3551 


81 


3572 


3568 


3569 


82 


3538 


3573 


3537 


83 


3553 


3574 


3555 


84 


3556 


3574 


o c c c 

3555 


85 


3575 


3576 


3577 


86 


3578 


3579 


3580 


87 


3575 


3581 


3511 


88 


3582 


3583 


3580 


89 


3584 


3579 


3580 


90 


3578 


3583 


3580 


91 


3585 


3586 


3587 


92 


3584 


3583 


3580 


93 


3575 


3588 


3577 


94 


3582 


3589 


3580 


95 


3590 


3591 


3592 


96 


3575 


3593 


3577 


97 


3578 


3589 


3580 


98 


3575 


3594 


3577 


99 


3582 


3595 


3580 


100 


3590 


3596 


3597 


101 


3584 


3589 


3580 


102 


3584 


3598 


3580 


103 


3578 


3595 


3580 


104 


3575 


3599 


3577 


105 


3600 


3601 


3580 


106 


3575 


3602 


3577 


107 


3603 


3579 


3580 


108 


3582 


3604 


3580 


109 


3584 


3595 


3580 


110 


3582 


3605 


3580 



Ill 


3606 


3607 


3587 


112 


3575 


3608 


3577 


113 


3585 


3609 


3587 


114 


3603 


3583 


3580 


115 


3578 


3604 


3580 


116 


3610 


3609 


3587 


117 


3575 


3611 


3577 


118 


3612 


3613 


3614 


119 


3578 


3605 


3580 


120 


3612 


3615 


3614 


121 


3616 


3617 


3618 


122 


3584 


3604 


3580 


123 


3619 


3609 


3587 


124 


3620 


3621 


3622 


125 


3575 


3623 


3577 


126 


3575 


3624 


3577 


127 


3575 


3625 


3577 


128 


3626 


3581 


3627 


129 


3628 


3581 


3627 


130 


3584 


3605 


3580 


SEQ ID NO 42 




1 


3629 


3630 


3631 


2 


3632 


3630 


3633 


3 


3634 


3635 


3636 


4 


3634 


3637 


3638 


5 


3639 


3635 


3636 


6 


3640 


3641 


3642 


7 


3643 


3630 


3631 


8 


3629 


3644 


3631 


9 


3643 


3645 


3631 


10 


3646 


3647 


3648 


11 


3649 


3650 


3651 


12 


3629 


3652 


3631 


13 


3634 


3653 


3638 


14 


3654 


3655 


3656 


15 


3654 


3657 


3656 


16 


3658 


3655 


3656 


17 


3658 


3657 


3656 


18 


3659 


3647 


3648 


19 


3660 


3661 


3636 


20 


3639 


3661 


3636 


21 


3662 


3655 


3656 


22 


3662 


3657 


3656 


23 


3629 


3663 


3631 


24 


3654 


3664 


3656 


25 


3665 


3664 


3656 


26 


3658 


3664 


3656 


27 


3666 


3667 


3651 


28 


3668 


3655 


3656 


29 


3668 


3657 


3656 


30 


3632 


3652 


3633 



1 1 
3 1 


166Q 

3ooy 


16*1 

30J3 


1619. 

JOJO 


3Z 


300/ 


166A 

3004 


JOJO 


11 
33 


30j5 


161(\ 
30/U 


16*6 
30J0 


1A 
34 


1669. 
3005 


166A 
3004 


16*6 
JOJO 


3^ 


30/1 


JO /Z 


16*6 
JOJO 


30 


1611 
30/3 


30 /4 


161* 
JO / J 


in 
3 / 


3602 


161(\ 
30/U 


16*6 
30j0 


1Q 
JO 


304U 


30/0 


1611 
30 / / 


1Q 

39 


161Q 

30Z9 


30 /o 


161 1 
3031 


A(\ 

40 


36 /9 


1AQA 

3080 


1 6*6 

36j6 


A 1 


16Q 1 

3681 


3682 


16QI 
3083 


Al 

42 


3632 


1661 

3663 


1611 

3633 


A 1 

43 


16QA 

3684 


16Q* 

308j 


16Q6 
3080 


A A 

44 


3646 


16Q1 

308/ 


16A Q 

3645 


4j 


166Q 

3668 


161C\ 

36 /0 


16*6 
30j0 


A 6 

46 


161Q 

3629 


16QQ 

3088 


161 1 
303 1 


/i7 
4/ 


16QQ 

3689 


3690 


1 6Q 1 

3091 


48 


16Q1 

3692 


16Q1 

3693 


1616 
3030 


49 


3094 


16*1 
30j3 


161Q 
3035 


^a 
jO 


16QA 
3684 


305Z 


16Q6 
3050 


C 1 

jl 


16Q* 

369j 


161A 
30 /4 


161* 
30/J 


32 


3696 


364/ 


16AQ 
3045 


J3 


16*Q 

30j9 


16Q1 
305/ 


16AQ 
3045 


04 


3032 


1 A7Q 
30 /o 


1611 
3033 


JJ 


16Q1 

36V/ 


16** 

36jj 


16*6 
36j6 


*6 
JO 


309/ 


16*1 

36j / 


16*6 

36j6 


J / 


1/COO 

3098 


16A 1 

364/ 


16A Q 

3645 


*Q 
JO 


1 AGO 

3099 


364/ 


16AQ 
3648 


CA 

j9 


3632 


3088 


1611 

3633 


60 


3700 


3630 


3631 


C 1 
61 


3649 


0 TA 1 

3701 


1C* 1 

36j1 


62 


3702 


3680 


3656 


63 


3 /03 


166A 

3664 


36j6 


64 


3097 


1 CCA 

3664 


36j6 


c* 
6j 


1CCf\ 

3660 


3 /04 


1616 

3636 


66 

66 


161Q 

3639 


11C\A 

3 /04 


1 616 

3636 


6i 
of 


369/ 


i6i(\ 
36 /0 


36j6 


6Q 

68 


iin* 
3 /0j 


16Q* 

308j 


16Q6 
3686 


/£A 

69 


3/06 


16A 1 

364/ 


1CA O 

3648 


TA 


3634 


3/0/ 


1/Z1 Q 

3638 


T 1 

71 


3/08 


3630 


1 ci 1 
3631 


72 


"5 nc\c 
3/06 


3641 


3642 


73 


1 TAA 

3709 


"5 T 1 A 

3710 


371 1 


/4 


3/12 


3630 


ici 1 
3631 


7j 


^ /CO A 

3629 


3713 


ici 1 
3631 


76 


3629 


3714 


3631 


77 


3715 


3716 


3642 


78 


3681 


3717 


3683 


79 


3705 


3682 


3686 


80 


3646 


3718 


3648 


81 


3659 


3676 


3677 



217 



82 


3715 


o a a t 

3647 


1CA O 

3648 


QO 

83 


3719 


3685 


3o8o 


QA 

84 


0 Tift 

3720 


O /COC 

3685 


3o8o 


85 


0 TO 1 

3721 


3647 


1£A O 

3648 


00 


3722 


-571 ft 

3710 


O TTO 

3723 


on 
8/ 


3724 


1 /zee 

3655 


3656 


oo 


O TO /I 

3724 


o ztct 

3657 


3656 


89 


O *7AO 

3708 


O Z" yl C 

3645 


O /TO 1 

3631 


AA 

90 


3715 


3641 


O Z" /I T 

3642 


91 


3725 


3726 


3727 


92 


O s s r\ 

3660 


3728 


O Z"0 Z" 

3636 


ao 

93 


3699 


3687 


3648 


A/t 

94 


O ZTO A 

3639 


3728 


O ZTO Z* 

3636 


95 


3729 


O T> Z* 

3726 


1 Z"^ 1 

3651 


AZT 

96 


3719 


3682 


3686 


AT 

97 


TT A 

3720 


3682 


0 zr 0 z" 

3686 


AO 

98 


o zr c a 

3659 


T7 1 O 

3718 


0 zr a 0 

3648 


Aft 

99 


3632 


O T 1 O 

3713 


0 zro 0 

3633 


1 AA 

100 


3724 


0 z'zr a 

3664 


0 zrc zr 

3656 


1 A 1 

101 


3632 


O T 1 A 

3714 


0 zro 0 

3633 


1 A*0 

102 


3730 


O TO 1 

3731 


O TO O 

3732 


1 AO 

103 


3733 


O Z" >| T 

3647 


O ZT/l O 

3648 


1 A A 

104 


O Z"0 A 

3639 


3653 


0 zro 0 

3638 


1 AC 

105 


3705 


3734 


O HOC 

3686 


106 


3724 


O ZTTA 

3670 


0 zrez* 

3656 


107 


3649 


3735 


3651 


108 


O Z"Z" A 

3660 


0 to y 

3736 


O Z"0 z - 

3636 


1 AA 

109 


3737 


OTO O 

3738 


3648 


no 


O ✓"OA 

3639 


O TO Z" 

3736 


O Z"0 Z" 

3636 


in 


3739 


3655 


3656 


1 12 


3739 


3657 


3656 


113 


3654 


3680 


3656 


114 


3671 


3680 


r> s~ r s~ 

3656 


H5 


3665 


<"> Z" f> A 

3680 


3656 


1 1 y 
116 


3740 


O Z"0 A 

3630 


363 1 


1 1 T 

117 


3741 


3742 


1 Z" A *\ 

3642 


118 


3689 


3743 


3691 


1 1 A 

1 19 


O Z* O A 

3689 


3744 


<■» ✓'A 1 

3691 


120 


O Z" O A 

3689 


O T /I 

3745 


O Z" A 1 

3691 


1^1 
I2l 




O T /t T 

3747 


O Z"^ 1 

365 1 


122 


3746 


3748 


365 1 


123 


T /I A 

3749 


3748 


1 Z" C 1 

3651 


124 


3643 


3644 


3631 


125 


3719 


3734 


3686 


1 O /" 

126 


3720 


3734 


O Z"0 Z" 

3686 


127 


3662 


3680 


3656 


128 


3739 


3664 


3656 


129 


3679 


3750 


3656 


130 


3708 


3751 


3631 


I3l 


3673 


3752 


3675 


132 


3753 


3667 


3651 



1 77 


5000 


11CA 

3 /J4 


7/^ 1 
JOJ 1 


1 Id 
1 J4 


5 /Zl 


7<07 
50o / 


3045 


1 7^ 


7TH0 
J /UZ 


11S< 
3 /jj 


J / JO 


1 7A 
1 JO 


J Ijy 


30 l\) 


jOjO 


1 77 
1 J / 


11 A A 
3 /4U 


l&A < 
5045 


7A7 1 
305 1 


1 JO 


77^7 
3 / J / 


11 AQ 
3 /4o 


7£c i 
505 1 


1 1Q 


77^0 
3 / JO 


171 
3 /1U 


7707 

3 /z3 


1 Af\ 
140 


7AGQ 

3699 


7/CT/C. 

36 /o 


7AQ1 

3691 


1 A 1 
141 


3 /46 


i&ai 
366/ 


7/CC 1 

3651 


1 /IO 

142 


36/3 


-57c ft 

3/59 


1 /CT£ 

36/5 


1/17 

143 


7/C/1/C 

3646 


17/A 

3760 


7/C/1 0 

3648 


144 


7/C.A/: 

3696 


-3710 

3718 


7/C/1 O 

3648 


i /i< 
14 J 


3695 


7T<0 

3/52 


36/5 


1 /l /C 
146 


7T/C1 

3761 


T/;of 

3685 


3686 


14/ 


IT/CO 

3 /62 


17 7 1 

3/31 


1 7 /CI 

3 /63 


1/10 

148 


3 /64 


771 C 

3/16 


7/C/IO 

3642 


1 AQ 

149 


7T^T 
3 / J / 


7/C/CT 

366/ 


7/CC 1 

365 1 


1 jO 


7£/1 7 

o 3643 


7£^0 

5652 


7 £7 1 

3631 


1^1 


3 /65 


7/CO£ 

3685 


7/CO/C 

3686 


1 ^0 
152 


3 /66 


3685 


3686 


1 <7 
153 


7T/CT 

3/6/ 


7/CT/C 

36 /6 


3691 


1 ^A 
1 34 


3698 


771 0 

3/18 


7/C/l 0 

3648 


i ^< 
1 55 


3 /33 


7/COT 

368/ 


7/C/1 O 

3648 


1 

1 JO 


7T/C0 

3 /68 


7T/C.O 

3 /69 


7 OTA 

3 //0 


1 CI 
1 J / 


3699 


3718 


1 /C/1 o 

3648 


1 JO 


1771 
3 //I 


T7C c 

3 /55 


7 TO 7 

3 /23 


1 

159 


7 777 


7TT7 
5115 


7 77/1 

3774 


1 £A 

160 


3/64 


1 /C/1 T 

364/ 


3648 


161 


3719 


1717 

3717 


3686 


1 /CO 

162 


3673 


3775 


3675 


1 /ci 

163 


T7^A 

3749 


1TO/C 

3726 


3651 


1 CA 

164 


1 *7ZTO 

3768 


3776 


3770 


1 /CC 

165 


3702 


A 

3750 


3656 


166 


3695 


a 

3759 


1 £7C 

3675 


1 /CT 

167 


3659 


1 T/CA 

3760 


3648 


1 /CO 

168 


7 ttt 

5111 


7770 

3778 


1 77/1 

3774 


1 /cn 
169 


3640 


1 77ft 

3779 


i /c /i o 
3642 


170 


1 T/C/1 

3764 


3641 


1 /C/tO 

3642 


1 71 
1 /l 


"5 T/C 1 

3/61 


1 /COO 

3682 


0 HOC 

3686 


1 TO 
1 11 


3673 


3780 


3675 


173 


3765 


1/COO 

3682 


3686 


1 T/1 

1 /4 


1T/C/C 

5 /66 


O/COO 

3682 


3686 


i tc 

175 


i /c /i i 
3643 


3663 


363 1 


1 t/: 
176 


1 TO 1 

3781 


3710 


371 1 


1 tt 

ill 


1 TOO 

3782 


1 70/C 

3726 


1 C 1 

3651 


178 


3697 


3680 


3656 


179 


3706 


3718 


3648 


180 


3783 


3641 


3642 


I8l 


3740 


3751 


3631 


182 


3695 


3775 


3675 


183 


3784 


3743 


3691 



1 

1 54 


17AA 
J /UO 


3 /5D 


1A47 
D04Z 


1 OJ 


162Q 


1AB7 
305 / 


DOH-O 


1 «A 


J / 50 


1A/17 
304 / 


3045 


1 C7 
15/ 


joyj 


17ca 

3 /5U 


1A7^ 
30 /D 


1 5o 


1787 
D /5 / 


D /D4 


DOoO 


1 80 
15V 


11 & A 
3 /04 


170Q 
3 /55 


304Z 


1 on 


17A1 
J /41 


17CQ 

3 /oy 


3045 


1 01 

iy i 


170A 

j /yu 


1 A/K, 
304D 


17Q1 

3 /y 1 


1 00 


1AA7 
300Z 


17Q7 

3 /yz 


30D0 


1 Ql 


17AQ 
3 /Oo 


1701 

3 /y3 


1 £1 1 
363 1 


1 O/f 

iy4 


1A/11 
3643 


lA7fi 

36/5 


1A1 1 
363 1 


1 a*; 


1*7A1 

3/61 


1*71 /I 

3 /34 


36o6 


1 QA 


1A/1 A 

3646 


1*7A/1 

3 /y4 


1 £A Q 

3645 


1 A*7 


1*71 £ 

3 /l j 


1*71 Q 

3 /lo 


1£A Q 

364o 


1 OQ 


170*^ 

3 /yj 


1A1A 

363U 


17QA 

3 /yo 


1 OO 

iyy 


1 A7Q 

36 /y 


1*70*7 
3 /y / 


36D6 


oaa 
ZUU 


177 1 
3 /Zl 


171 0 

3 /lo 


3645 


7A1 
ZU1 


17QC 

3 /yo 


i aia 
363U 


17G£ 

3 /yo 


7A7 
zuz 


17A^ 
3 /OD 


171/1 
3/34 


3050 


oai 
ZU3 


17AA 

3 /oo 


171/t 

3 /34 


1 AO A 

3656 


7 A/1 

ZU4 


1A/11 

3 043 


1 ACO 

36oo 


Ki 1 
363 1 


ZUD 


17GQ 

3 /yy 


177A 

3 /Z6 


ia^ 1 
36D1 


zuo 


iA/i a 
3640 


1QAA 

3800 


1 A/17 

364Z 


7A7 

zu / 


171 ^ 
3 / ID 


17C^ 
3 /5D 


304Z 


ZUo 


ion 1 
3801 


1QA7 

3802 


10A1 

3oU3 


oaq 
zuy 


10A/1 

35U4 


3805 


1QAA 
35U0 


0 1 A 

Z1U 


10A7 

3oO/ 


3805 


1 QAA 

3oU6 


711 

zl 1 


1 OAO 

3oOo 


i one 
3o05 


1 OAA 

3oU6 


Z1Z 


3oUy 


in ah 


36D1 


Z13 


3olO 


1*7 A O 

3/4o 


36D1 


oi/i 
z!4 


lOAA 


1*7/1 O 

3/4o 


36 j 1 


215 


3660 


-501 1 

3811 


3636 


*> 1 A 

216 


3639 


101 1 

3ol 1 


*i /r*i 
3636 


217 


1 *7/1 A 

3749 


3650 


o/f i 
36 D 1 


21o 


1 A*71 

36/3 


1 O 1 *1 

3ol2 


1 A*7C 

3675 


2ly 


1 A/1 A 

3649 


1 O 1 1 

3ol3 


3651 


ha 
220 


1 AO 1 

36ol 


1 O 1 A 

3ol4 


1 AOl 

36o3 


1 

221 


1*7 A A 

3 /09 


1*7£C 

3 /55 


1*71 1 

3/11 


III 


1 A/t A 
3646 


1 O 1 c 

3ol5 


1 A/1 O 

364o 


115 


3ol6 


1*71 1 

3/31 


1 *710 

3 /3Z 


224 


3692 


1 O 1 *7 

3ol7 


1 A*J A 

3636 


225 


1*7A<; 

3 /95 


i A/i c 
3645 


1 *7AA 

3 /y6 


226 


3/yo 


3645 


1 *7fiA 

3796 


III 


3 /33 


1 *7 1 O 

3 /lo 


1 A/l O 

364o 


Zzo 


3olo 


1 Al A 

3630 


3631 


229 


3819 


3655 


3656 


230 


3819 


3657 


3656 


231 


3634 


3820 


3638 


232 


3821 


3805 


3806 


233 


3699 


3760 


3648 


234 


3782 


3650 


3651 



220 



23 J 


3/22 


3 /55 


3 /23 


230 


3822 


3685 


3ooo 


nil 
23 / 


1 OOI 

3823 


3685 


3ooo 


OTQ 

23o 


no /i 
3 /24 


3680 


3656 


239 


5111 


3824 


inn a 
3 / /4 


O/i n 
24U 


lOOC 

3825 


3826 


3656 


O/l 1 

241 


3684 


O O 1 /I 

3814 


1 HOC 

3686 


OvIO 

242 


3827 


3647 


3648 


n A1 


1 ooo 
3828 


3630 


3796 


n A A 
244 


3695 


O O 1 o 

3812 


3675 


245 


O HO A 

3684 


3829 


3686 


246 


1 T7 1 

3771 


3830 


3723 


247 


3689 


3676 


1 £L AO 

3648 


248 


3659 


1 O 1 c 

3815 


3648 


O /I A 

249 


o c /i 

3654 


3750 


3656 


OCA 

250 


3671 


3750 


3656 


i 

251 


3665 


O A 

3750 


3656 


ICO 

252 


3658 


3750 


3656 


O CI 

253 


3819 


3664 


3656 


OC/I 

254 


■5 TAA 

3790 


IOC 1 

3751 


"5 OA 1 

3791 


o c c 
255 


3831 


3685 


3686 


oc/: 
256 


^ £OA 

3679 


1 One 

3826 


3656 


O CO 

257 


3832 


TOT) 

3833 


O A 

3834 


oco 
258 


O iCC A 

3659 


3835 


o zr >i o 

3648 


oca 
259 


3836 


O iCCO 

3657 


3656 


O/C A 

260 


3836 


3655 


3656 


o^ 1 
261 


3801 


3837 


3803 


o^o 
262 


3649 


3838 


3651 


nm 
263 


*5 O 1 A 

3810 


3726 


3651 


264 


3809 


3726 


365 1 


r\ S~ C 

265 


3684 


3839 


3686 


S~ S~ 

266 


3822 


3682 


3686 


267 


3823 


3682 


3686 


268 


3818 


3645 


3631 


269 


3784 


3840 


1 Z"/"\ 1 

3691 


OOA 

270 


3697 


3792 


3656 


Til 

271 


3786 


<7 ✓"0*7 

3687 


3648 


272 


3700 


Z" /I a 

3644 


363 1 


273 


3662 


1 1 C f\ 

3750 


3656 


274 


3819 


3670 


3656 


275 


3649 


3841 


3651 


276 


3649 


3842 


3727 


277 


3843 


3751 


3844 


T TO 

278 


3845 


3751 


3844 


279 


3846 


3751 


3844 


280 


3669 


3847 


3636 


281 


3669 


3848 


3636 


282 


3669 


3849 


3636 


283 


3740 


3793 


363 1 


284 


3784 


3687 


3648 


285 


3828 


3645 


3796 



OCA 

zoo 


3831 


3682 


3680 


zo / 


3oj0 


3851 


3o5z 


ZOO 


3836 


3664 


3656 


zoy 


3668 


3 /50 


3656 


290 


3669 


3853 


3636 


z9 1 


3669 


3854 


3636 


ZyZ 


3855 


3635 


nor/' 

3856 


293 


*3 £LA 1 

3643 


3713 


')/'} 1 
3631 


294 


1 OCT 

3857 


3858 


3723 


o ac 
295 


3739 


3680 


3656 


in/ 

296 


3643 


3714 


*3 Z"0 1 

3631 


oat 

297 


3709 


O OCA 

3859 


3711 


298 


3684 


1 O ZT A 

3860 


3686 


299 


3639 


"> OzT 1 

3861 


3638 


"3 fin 
300 


3862 


3655 


3656 


301 


3862 


*3 ZT C7 

3657 


3656 


1 AO 

302 


"3 T3 ^7 

3737 


O /AA 

3690 


O ZTA 1 

3691 


303 


3863 


3747 


3651 


304 


3863 


*3 T/1 O 

3748 


3651 


1Ar 

305 


"3 C3 zr 

3836 


3670 


*3 CZC 

3656 


1A/ 

306 


3864 


3682 


0Z03 

3683 


1 A*7 

307 


1 one 

3865 


3645 


*3 7A 1 

3791 


TAO 

308 


"3 TAO 

3708 


"3 /I 

3644 


*3 iC3 1 

3631 


*3 Aft 

309 


3649 


^ ocn 
3866 


*3 zrc 1 

3651 


1 A 

310 


*3 T> 1 

3721 


3760 


^ C AO 

3648 


iii 
311 


*3 oan 

3867 


3751 


O O A A 

3844 


nil 

312 


3868 


*3 HA O 

3748 


3651 


Til 

313 


3753 


*3 nc A 

3754 


•3 zrc 1 

3651 


"5 1/1 

314 


3712 


O ZT >4 A 

3644 


0 zro 1 

363 1 


315 


3869 


"i OTA 

3870 


3723 


316 


3822 


3734 


3686 


TIT 

317 


3823 


3734 


"> Z"f> Z" 

3686 


318 


3722 


3859 


3723 


319 


3783 


3676 


3648 


320 


3871 


0 no 0 
3738 


3648 


321 


3872 


3738 


3648 


322 


n T AO 

3702 


"5 OO ZT 

3826 


3656 


323 


3862 


0 zrzr a 

3664 


0 zr c z* 

3656 


324 


O HAA 

3700 


3652 


O Z"0 1 

363 1 


o o c 

325 


o zr a /i 

3694 


3848 


0 z""> z: 

3636 


326 


o zta /i 

3694 


3847 


"> Z"0 Z" 

3636 


327 


3694 


3849 


3636 


328 


"> / A /I 

3694 


O OO A 

3820 


O Z"0 0 

3638 


Tin 

329 


3873 


3647 


3648 


O O A 

330 


3764 


3718 


O Z" >l 0 

3648 


331 


3705 


3814 


3686 


332 


3874 


3670 


3656 


333 


3684 


3875 


3686 


334 


3705 


3829 


3686 


335 


3831 


3734 


3686 


336 


3758 


3755 


3723 



777 


7 AO/1 


70^7 
3oj3 


7£7A 
3030 


770 


77£/l 
3 /04 


770^ 
3 /oj 


7AA7 


770 


707A 
3o /0 


7077 
35 / / 


7A77 
3033 


J4U 


7 07£ 
3o /0 


7070 
38 /o 


7A77 
3033 


7/11 
341 


7 07A 
jo /0 


7Q7Q 

3o /y 


7£77 
3033 


7/17 
34Z 


icon 


7077 
3o / / 


7£77 
3033 


7/17 

343 


icon 
3880 


7070 

38/8 


7 £77 
3033 


7/1 /I 
344 


700A. 

3880 


38 /9 


7 £77 

3633 


345 


382/ 


7£07 

368/ 


7£/l 0 

3648 


1AC 

346 


3862 


36/0 


3656 


1/17 
34/ 


7 OO 1 

3881 


7 OO"") 

3882 


7 007 

3883 


1 A O 

348 


"5 OO/I 

3884 


3882 


7 007 

3883 


349 


1 OO 1 

3881 


7 ooc 

3885 


7 007 

3883 


350 


7 OO 1 

3881 


7 ooc 
3886 


7 007 

3883 


7 c 1 
351 


7 OOH 

388/ 


3885 


7 OOO 

3888 


7C7 

352 


TOO/1 

3884 


OOOf 

3885 


7 007 

3883 


353 


7 OO 1 

3881 


3889 


7 007 

3883 


7^/1 

354 


3884 


too/: 

3886 


7007 

3883 


7ee 
355 


7 OO/I 

3884 


7 oon 
3889 


7 007 

3883 


7^ 
356 


7007 

388/ 


7 OAA 

3890 


7 OOO 

3888 


7ct 
35 1 


7 O0 1 

3881 


7 001 

3891 


7 007 

3883 


7^0 

358 


70O7 

3892 


3885 


7000 

3888 


7 co 
359 


7 OO 1 

3881 


7 007 

3893 


7 007 

3883 


360 


TOOT 

388/ 


7 0O1 

3891 


7 OOO 

3888 


1C 1 

361 


7 OC\A 

3894 


7 one 
3893 


7 on/c 
3896 


7£7 

362 


3884 


i on 1 
3891 


7 007 

3883 


7£7 

363 


TOOT 

388/ 


7 007 

3893 


7 OOO 

3888 


7^/i 
364 


7 OO/I 

3884 


7 on7 
3893 


7 007 

3883 


7£C 

365 


7 om 
389/ 


7 ono 
3898 


7 onn 
3899 


7 

366 


O AAA 

3900 


3882 


TOOT 

3883 


7 an 

367 


7 AA 1 

3901 


i one 

3895 


7 O A/C 

3896 


7 /CO 

368 


3902 


3903 


O C\f\ A 

3904 


7 cc\ 

369 


1 OO 1 

3881 


7AAC 

3905 


7 c\r\c 

3906 


37U 


1 AAT 

3907 


O AAO 

3908 


7 AAA 

3909 


371 


o om 
3892 


*5 OAA 

3890 


7 OOO 

3888 


3/2 


7 OC\A 

3894 


7 n 1 a 
3910 


7 n 1 1 
391 1 


1 *77 

3 /3 


3912 


7m 7 
3913 


7 C\(\A 

3904 


3 /4 


7A1 A 

3914 


7 ono 
3898 


7 onn 
3899 


3/5 


388/ 


7 a i c 
3915 


7 OOO 

3888 


3 /6 


3902 


7ni c 
3916 


7 C\f\A 

3904 


377 


3912 


3917 


7 AA/! 

3904 


7 TO 

378 


"3 AAA 

3900 


7 ooc 

3885 


7 007 

3883 


7 7H 

379 


7 A 1 O 

3918 


7 A 1 A 

3919 


7 OA/C 

3896 


7 OA 

380 


o QOT 

3887 


7 AAC 

3905 


7 OOO 

3888 


381 


3884 


7 AAC 

3905 


7 AAlC 

3906 


382 


3902 


3920 


3904 


383 


3921 


3922 


3923 


384 


3892 


3891 


3888 


385 


3901 


3910 


3911 


386 


3900 


3886 


3883 


387 


3892 


3893 


3888 



too 

388 


3924 


"5 o AO 

3898 


1 QAA 

3899 


389 


3897 


o AO C 

3925 


1 QAA 

3899 


i n a 

390 


3926 


O A 1 A 

3919 


3896 


i a i 

391 


3927 


1 A 1 A 

3919 


o on/: 
3896 


392 


3928 


1 AT") 

3922 


3923 


i ao 

393 


3918 


3929 


3896 


394 


3881 


393U 




395 


3894 


O AO 1 

3931 


O A 1 1 

3911 


396 


3900 


"5 OOA 

3889 


3883 


397 


3932 


O AO A 

3929 


O O A/T 

3896 


398 


3932 


3933 


O OA/' 

3896 


SEQ ID NO: 


14 




1 


3934 


o r\ o c 

3935 


OAT ZT 

3936 


2 


3934 


3937 


3936 


3 


3938 


3935 


O AO ZT 

3936 


4 


3939 


3935 


O A A A 

3940 


5 


3941 


O AO C 

3935 


O A A A 

3940 


6 


3942 


O n vl O 

3943 


O A A A 

3944 


7 


3942 


O A /I C 

3945 


O f\A A 

3944 


8 


3946 


O A vl O 

3943 


1 A/1 A 

3944 


9 


3947 


3948 


O A /I A 

3944 


10 


3942 


O A >1 A 

3949 


O AvI A 

3944 


11 


3942 


3950 


O A A A 

3944 


12 


3947 


1 A£" 1 

395 1 


O A A A 

3944 


13 


3947 


3952 


O A A A 

3944 


14 


3946 


3945 


O A A A 

3944 


15 


3953 


3948 


O A A A 

3944 


16 


3953 


3951 


1 A A A 

3944 


17 


3954 


3943 


^ f\ A A 

3944 


18 


3953 


3952 


3944 


19 


3947 


3955 


3944 


20 


3954 


3945 


3944 


21 


3946 


3949 


3944 


22 


3946 


3950 


3944 


23 


3942 


3948 


O A A A 

3944 


24 


3953 


3955 


O C\ A A 

3944 


25 


3942 


3951 


O A A A 

3944 


26 


3956 


3957 


O A^ O 

3958 


27 


3959 


*\ t\ ac\ 

3948 


O A A A 

3944 


28 


3959 


3951 


O C\ A A 

3944 


29 


3947 


3960 


^ A A A 

3944 


30 


3942 


3961 


A A A 

3944 


31 


3942 


3952 


t\ A A 

3944 


32 


3947 


3962 


O A A A 

3944 


33 


3963 


3957 


3958 


34 


3959 


3952 


3944 


35 


3964 


3948 


3944 


36 


3964 


3951 


3944 


37 


3953 


3960 


3944 


38 


3965 


3943 


3944 


39 


3954 


3949 


3944 



224 



AC\ 
4U 


jyj4 


jyju 


1QAA 

jy44 


41 


jyjj 


1QAO 

jyoz 


1QAA 
jy44 


AO 
4Z 


jyjo 


jyoo 


3yjo 


A1 


1QA1 
JV4Z 


jyj j 


1QAA 

jy44 


44 




jyjz 


1QAA 
3y44 


^tJ 


jyjy 


jyjj 


1QAA 
3y44 


AA 


ivo / 


3yj / 


3yjo 


Al 
4/ 


1QA1 


jyoo 


3yjo 


4o 


jyoo 


3y4j 


3y44 


/1Q 
49 


3yo9 


3y4i 


IClA A 

3944 


jU 


3940 


3y4o 


1C\A A 

3y44 


J 1 


39 /U 


3y4o 


OA/1 A 

3y44 


ei 

jZ 


394/ 


3y/i 


3944 


j3 


394o 


one 1 

3951 


O C\A A 

3944 


j4 


39/U 


Iftf 1 

3951 


1 C\A A 

3944 




39jo 


3y ii 


3958 


JO 


39/3 


i an a 

3y /4 


o c\nz 

3975 


3 / 


39jo 


39/6 


3958 


CO 
JO 


39/ / 


394o 


1 C\A A 

3944 


jy 


jyo4 


3yjj 


1C\A A 

3944 


OU 


jy / / 


39 j i 


1C\A A 

3944 


01 


jy/o 


3y43 


OA/1 A 

3944 


oZ 


1QA A 

3y4o 


3yoi 


0 CiA A 

3944 


03 


jy4z 


396U 


IClA A 

3944 


04 


$y ly 


3957 


one o 
3958 


OJ 


jy4o 


395Z 


1 C\A A 

3944 


oo 


in7A 

jy/u 


3952 


O f\A A 

3944 


Of 


jyou 


39oi 


1 AC O 

3958 


00 


3963 


3972 


one o 

3958 


69 


3942 


1 A/TO 

3962 


"5 A A A 

3944 


70 


3942 


3982 


1C\A A 

3944 


71 


3942 


3983 


O A A A 

3944 


72 


3942 


3984 


3944 


73 


3963 


3976 


3958 


74 


3953 


3971 


O C\A A 

3944 


SEQ ID NO 15 




1 


3985 


3986 


3987 


2 


3988 


3989 


3990 


3 


3991 


3986 


3987 


4 


3992 


3993 


O A A /l 

3994 


5 


3995 


3996 


3997 


6 


3998 


3999 


A AAA 

4000 


7 


4001 


3986 


3987 


8 


4002 


3986 


O AOT 

3987 


9 


3995 


4003 


"J A A^7 

3997 


10 


4004 


4005 


4006 


11 


4004 


4007 


4006 


12 


3988 


4008 


3990 


13 


4004 


4009 


4006 


14 


4010 


4011 


4012 


15 


4013 


4011 


4012 



1 A 
1 0 


A(\(\A 


AC\ \ A 
4U 14 


4UU0 


1 7 
1 / 


4u 1 J 


1001 


1004 

jyy4 


1 0 


jyyZ 


A(\] A 
4U10 


IOQ/1 


1 0 


1000 

jyyz 


4UUD 


3yV4 


ZU 


A(\(\A 
4UU4 


4U1 / 


4UU0 


0 1 
Z 1 


1QQ0 
JyyZ 


A(\(\l 
4UU/ 


1QQ/1 


zz 


A(\\ 0 
4U15 


lOOO 
jyyy 


A(\C\(\ 

4UUU 


Z3 


1QQ0 

jyyo 


A 01 O 


/I AAA 


Z4 


lOPO 


4020 


ioon 


0^ 
ZJ 


1GOO 

3992 


A A AO 

4009 


lOO/l 

3yy4 


o/; 
zo 


1QQO 

3992 


A A1 A 

4U14 


IOQ/1 

3yy4 


oo 
2 / 


1AOO 

39oo 


A AT 1 

4021 


1 AAA 


00 
ZO 


Ami 
WZZ 


A All 

4023 


/I AT A 

4U24 


oo 
Zy 


402j 


A ATI 

4023 


/I AT /I 

4Uz4 


in 


399j 


/I AT A 

4026 


lOOT 

3yy / 


l 1 


4UZ / 


/I AA^ 

4005 


/I ATO 

4Uzo 


10 
5Z 


/1ATG 
4029 


/I A 1 1 

4U1 1 


/I A1 T 

4U Iz 


11 
33 


/I HOT 


/I A AO 

400/ 


/! ATO 

4Uzo 


34 


4030 


1G0A 
39oO 


lOOT 

3yo / 


1^ 

jj 


402 / 


4009 


A AOO 

4Uzo 


1A 


/im 1 
403 1 


A A10 

4032 


/I A1 T 

4Ulz 


3 / 


/inoo 
4022 


/I All 

4U33 


/! A1/1 

4U34 


1Q 
3o 


402j 


/I All 

4U33 


/I Al/I 

4U34 


io 
3y 


4U3j 


/lAA^ 
4005 


/I AAA 


/in 
40 


/i aoo 
402/ 


/I A 1 A 

4U14 


/I ATO 

4Uzo 


/i 1 
41 


/1A1^ 

403j 


A AA7 
400 / 


A AAA 


/10 
4z 


/iniA 
4036 


39o6 


1QOT 

3yo / 


43 


1GOO 

3992 


401 / 


3yy4 


/I /I 

44 


/I ATT 
HVZZ 


A AIT 

403 / 


/l AT /I 

4Uz4 


4!) 


/I ATC 

4025 


4037 


/I AT yl 

4024 


46 


403 o 


/l AAC 

4005 


A A1 A 

4039 


/I T 

47 


/I A/1 A 

4040 


yl A/1 1 

4041 


/I A/1 T 

4042 


4o 


/i ao £ 
403j 


/l AAA 

4009 


yl AA/: 
4006 


a n 
49 


4025 


4043 


A A*} /I 

4034 


<a 


/i att 
4022 


A A/1 1 

4U43 


4034 


C 1 

j 1 


4035 


A A 1 A 

4U14 


/I AAA 

4006 


^0 
JZ 


4040 


A A/I /l 

4U44 


/t H/1 T 

4042 


^1 

S3 


A(\1 O 

403o 


A AAA 


4039 


^/1 
j4 


A (\A < 

4045 


lOO/C 

3^00 


1 AOT 

3yo/ 


j j 


403 o 


Af\'\ A 

4U14 


A Al A 

403y 


^a 
JO 


A(\A A 

4046 


1 AOA 


o AAA 

39y0 


^o 
J / 


4040 


A A/IT 

4U4/ 


/I A/IT 

4042 


^0 
JO 


A ATT 

402/ 


/i a i n 


A ATO 

4028 


^o 

jy 


A (\A O 

4048 


401/ 


A AT O 

4025 


aa 
60 


ac\a n 
4049 


i a a/: 


1 AAT 

3997 


61 


A (\Z A 

4050 


4023 


405 1 


62 


4052 


4005 


4006 


63 


4053 


4007 


4039 


64 


4018 


4019 


4000 


65 


4015 


4016 


3994 


66 


4052 


4007 


4006 



226 



0/ 


4022 


A AC/1 

4054 


4Uj j 


Oo 


4023 


4054 




69 


Af\1 C 

4035 


401 / 


4000 


/0 


4056 


405 / 


4Ujo 


/ 1 


4Ujz 


4009 


Af\f\6 
4UU0 


11 


4056 


A ACG 

4059 


A(\&(\ 
4U0U 


11 

15 


4061 


/I A/£0 

4062 


A(\ 1 0 

4012 


HA 
/4 


4050 


/l AO 0 

4033 


A f\1A 

4034 


/5 


4052 


Af\"\ A 

4014 


A AA/C 

4006 


76 


/I AO O 

4038 


4017 


/I AO A 

4039 


11 


yi AT) 

4022 


a A/£o 
4063 


A AC 1 

4051 


no 

78 


/I A'") C 

4025 


A A/CO 

4063 


A AC 1 

4051 


OA 

19 


y| A/£/1 

4064 


A AOO 

4033 


A AO /I 

4034 


OA 

80 


A AC A 

4050 


>l AO O 

4037 


A AO /I 

4024 


O 1 

81 


o noc 
3985 


A A/£C 

4065 


0 AO'7 

398/ 


oo 

82 


/I AC A 

4050 


A (\A 0 

4043 


A AO /I 

4034 


83 


O A AO 

3992 


4066 


0 AA/1 

3994 


OA 

84 


4067 


yl AAC 

4005 


/I AA/C 

4006 


or 
83 


4064 


A (\A 1 

4043 


4034 


Oz£ 

86 


A A/CO 

4068 


i non 
3989 


OAAA 

3990 


87 


4067 


/I A AO 

400/ 


A AA/C 

4006 


oo 

88 


o aac 
3995 


A A/CA 

4069 


399/ 


on 

89 


/I AOA 

4070 


A AAA 
4009 


/I AO O 

4028 


AA 

90 


/l A01 

40/1 


/I AOO 

40/2 


yi AO 0 

4028 


A 1 

91 


/I A/1 A 

4049 


A AAO 

4003 


0 AAO 

3997 


ao 

92 


A AO 1 

4031 


A ATI 

40/3 


/I A 1 O 

4012 


no 

93 


A AO A 

4074 


/I A/£0 

4062 


/I A1 O 

4012 


A/i 

94 


4067 


A AAA 

4009 


AA/C 

4006 


95 


a An 

4027 


/I AOC 

4075 


A AO O 

4028 


96 


A f\ A O 

4048 


4075 


/I AO O 

4028 


97 


4067 


/I A 1 >l 

4014 


A AA/£ 

4006 


98 


4076 


y| A AT 

4007 


a rv> o 

4028 


99 


/* AT"7 

4077 


/I AOO 

4078 


A AO A 

4079 


1 Arv 

100 


/I AO A 

4080 


O AO A 

3989 


O AAA 

3990 


1 A1 

101 


/I AO 1 

4081 


A A 1 1 

4011 


A A 1 O 

4012 


1 AO 

102 


A AOO 

4082 


/1A1 1 

401 1 


/I A 1 O 

4012 


1 AO 

103 


/I AOO 

4083 


/I A 1 1 

401 1 


yl A1 O 

4012 


1 A y< 

104 


a no A 

4084 


O AAA 

3999 


A AAA 

4000 


1 AC 

1 05 


A A 1 A 

4010 


A AOC 

4085 


/I A 1 O 

4012 


106 


/l A 1 0 

4013 


/I AOC 

4085 


A A 1 O 

4012 


1 AT 

107 


ao/c 

4076 


/I AAA 

4009 


/I AO O 

4028 


1 AO 

108 


/! AC A 

4050 


A AC/I 

4054 


/I AC C 

4055 


i r\c\ 

109 


A A'^'O 

4022 


/l AO ZT 

4086 


A f\'^S A 

4024 


1 1 A 

no 


4025 


/I AO /£" 

4086 


A AO A 

4024 


111 

in 


/I A/T A 

4064 


A f\C A 

4054 


A AC C 

4055 


1 12 


3995 


4087 


3997 


113 


4088 


4062 


4012 


114 


4050 


4063 


4089 


115 


4074 


4090 


4012 


116 


4091 


4041 


4042 


117 


4070 


4017 


4028 



1 1 R 

I 1 o 


1001 


4065 
4U0 J 


1087 

J70 / 


1 10 


4009 

4UyZ 


4005 


4098 

4UZO 


190 
1 zu 


4001 


4085 
4UOJ 


401 9 
4U1Z 


171 

1 Z 1 


4064 

4U04 


4061 
4UOj 


4051 
4U J 1 


199 


4004 


4041 
4U4J 


4005 

4uy j 


191 
i zj 


4077 
4U / / 


4006 
4UyO 


4070 

4u /y 


194 

1Z4 


4007 

4Uy / 


4041 


4049 
4U4Z 


1 9S 
1ZJ 


4008 


4069 
4U0Z 


401 7 
4U1Z 


196 

1ZO 


4001 
4Uy 1 


4047 
4U4/ 


4049 
4U4Z 


1 97 
1Z / 


4075 
4UZD 


4uyy 


4UJ4 


1 9fi 
1Z6 


4UZZ 


AOQQ 

4uyy 


4034 


1 90 

izy 


A077 
4UZ / 


A 1 OO 
4100 


A 1 A1 

41U1 


i io 

1 JU 


4U4o 


A 1 OO 
41U0 


/I 1 01 
41U1 


i 11 
i j i 


4009 
4U7Z 


/101 A 
4U14 


40zo 


1 19 
1 jZ 


4028 
4U55 


/10GO 


401 7 
4U1Z 


1 11 


41 09 
41UZ 


401 0 
4U1V 


zlOOO 


1 14 


4046 
4U40 


4008 


1QQO 

^yyu 


1 1^ 

1 J J 


4007 
4Uy / 


4047 
4U4 / 


4U4Z 


1 16 

1 jO 


4099 
4UZZ 


41 01 


40C0 

4Uoy 


1 17 


4075 
4UZ J 


41 Ol 
41UJ 


40C0 

4Uoy 


1 18 

I JO 


40Q8 


40Q0 


401 7 
4U1Z 


1 10 


401 5 
4U1 J 


4066 
4U00 


10Q4 

jyy4 


14U 


41 04 
41U4 


4044 
4U44 


A'\ O^ 
41Uj 


141 
141 


409Q 

4uzy 


4085 


AC\\ 7 
4U1Z 


1 49 
14Z 


4050 


4086 
4U50 


4074 
4UZ4 


141 
14.) 


4097 
4UZ / 


A 1 OA 
41U0 


4UZo 


1 44 
144 


4009 

4uyz 


401 7 
4U1 / 


4Uzo 


1 4^\ 
14J 


4070 
4U /U 


/1075 
40/J 


4Uzo 


1 46 
140 


4Uy 1 


A 1 07 

410/ 


4U4z 


1 A 7 
14 / 


/1001 
4UU1 


4U0J 


3yo / 


1 4Q 
14o 


4U4o 


/I 1 AO 

4108 


A MOO 

4Uzo 


1 AO 


/1077 

40z/ 


a 1 no 

4ioy 


/i i c\ 1 
4101 


1 ^o 


4U4o 


A 1 OO 

4l0y 


/i i ni 
4101 


1^1 


/1015 


410o 


4006 


1 ^7 

1 JZ 


4Uo4 


/I01 Q 

4uiy 


4000 


1 51 
1 J J 


1GQ0 
jyoo 


A 1 1 A 
41 1U 


40zo 


1 5/1 
1 J4 


/11 1 1 
4111 




403y 




4009 
4UUZ 


AOA5 
4U0J 


10Q7 

jyo / 


1 56 
1 JO 


A050 


4oyy 


A(\1A 

4UJ4 


1 57 
ID / 


401G 


zl 1 OA 
41U0 


403y 


1 5G 
I JO 


/1007 
4UV / 


/I 1 07 

410/ 


404z 


1 50 

1 jy 


4071 
4U / 1 


4005 
4U0j 


40zo 


1 £0 
10U 


A(\1 O 
4U10 


A 1 1 7 

41 lz 


A(\ 1 7 

401z 


1 61 
101 


/101 1 
4U1J 


/1 1 1 7 
41 lz 


/l0 1 7 

4Ulz 


1 £7 
10Z 


4U/0 


/1075 

4U/J 


40zo 


loi 


4052 


/i i n 

41 13 


4006 


164 


4046 


4020 


3990 


165 


4064 


4099 


4034 


166 


4068 


4008 


3990 


167 


4114 


4115 


4116 


168 


4117 


4011 


4012 



228 



1 £Q 
ivy 


41 1 8 


41 1 0 
411!/ 


4070 


1 70 


4046 
4U40 


4071 
4UZ 1 


1QQ0 


1 71 


700^ 


41 70 
4 1ZU 


7007 


1 79 
1 / z 


4071 
4U / I 


4014 
4U 14 


4078 


1 7^ 
i / J 


40^0 


41 07 
41U3 


40SS 

4UJ J 


1 74 
1 /4 


4007 


41 1 7 
41 1Z 


401 7 
4U IZ 


1 7S 

1 ij 


4080 


4008 


7000 


1 7 A 
1 /O 


4064 
4U04 


41 07 
41U3 


4080 


1 77 
ill 


4070 
4U /U 


41 00 
41UU 


4101 
41U1 


1 7ft 
1 /o 


41 1 1 
4111 


4101 
41Z1 


4U3V 


1 70 

1 /y 


41 77 
41 ZZ 


41 07 
41Z3 


41 04 
4 1Z4 


1 8fi 
15U 


41 0^ 
41Zj 


ACM 1 
4U1 / 


AnOQ 
4Uzo 


1 81 
151 


4U0o 


41 OA 
41Z0 


70on 
jyyv) 


1 87 
1 oz 


/II nA 
41U4 


A 1 07 
41z / 


A 1 fi< 

41UD 


1 87 
1 53 


4U3Z 


41 HA 
41U0 


4fifiA 
4UU0 


1 8A 
1 54 


4U0 / 


4117 
41 1 3 


AnnA 
4UU0 


1 8^ 
103 


4178 
41Zo 


7QOA 


7007 

jyy / 


1 86 
lou 


4077 
4UZZ 


4100 
41Z7 


4U3 J 


1 87 
lo / 


4UZ3 


41 00 

4izy 


4fi^ 
4UD J 


1 oo 


700^ 


41 70 
41 jU 


7Q07 


1 80 
loy 


41 77 
41ZZ 


4171 
4131 


41 OA 
41Z4 


1 on 
iy\j 


41 77 
413Z 


4H41 
4U41 


AAAO 
4U4Z 


1 01 
ly 1 


41 77 
4133 


4UU / 


4UU0 


1 09 

i yz 


41 74 
4134 


41 1 0 
41 IZ 


Afi1 0 
4U1Z 


1 07 


407A 
4U /O 


41 fifl 
41UU 


Aim 

41U1 


1 OA 

iy4 


408H 


41 OA 
41Z0 


7Qon 
jyyu 


1 0^ 

iyj 


401 7 
4U 1 3 


41 7^ 
4133 


Afi1 0 
4U1Z 


1 OA 


Am n 


A 1 7^ 
413 J 


/ini o 
4Ulz 


1 07 

ly I 


4HA8 


Anon 
4UzU 


70on 
jyyy) 


1 08 

iyo 


A 1 77 
41 J 3 


/I AAA 


4UU0 


1 oo 
iyy 


A\ 7A 
4130 


/l 1 77 

413 / 


A 1 7Q 

413o 


Onn 

zUU 


A 1 7/£ 

4130 


A 1 7Q 

4i3y 


413o 


oni 
zUl 


/I 1 Af\ 

414U 


/i no a 
4Uzo 


A 1 A 1 

4141 


ono 
zUz 


/inoo 
4Uzz 


A \ A1 

414z 


A f\1A 

4U34 


0n7 
ZU3 


AnO^ 
4UZj 


A 1 AO 
414z 


4U34 


OnA 
ZU4 


A1 70 
41 jz 


4U4/ 


4U4z 


on^ 

zlD 


41 47 
4143 


An/1 1 
4U41 


4U4z 


on£ 
zuo 


A1 4/1 
4144 


4nn7 

4UU3 


A 1 A ^ 

414!) 


Ono 
zU / 


/inoo 
4UZZ 


A 1 /I A 
4140 


/i no /i 
4Uz4 


0n8 
zUo 


Ano^ 
4Uzj 


A \ Af* 
4140 


4Uz4 


ono 
zUy 


/inoo 
4UzV 


/I 1 1 o 
41 Iz 


/in i o 
4Ulz 


o i n 
Z IU 


4U0/ 


a 1 n£ 
41U0 


/inn a 
4UU0 


Oil 

All 


/1 1 A1 

414/ 


4U41 


/i n/io 
4U4z 


zlz 


A~\ AQ 

414o 


7000 
jyoy 


7 Ann 
jyyyj 


Z13 


7QO^ 

jyyj 


A 1 AQ 

414y 


jyy 1 


1 A 

214 


A 1 A 1 

4143 


A A A A 

4044 


4042 


215 


4150 


4003 


4145 


216 


4070 


4108 


4028 


217 


4080 


4020 


3990 


218 


4093 


4135 


4012 


219 


4151 


4005 


4028 



220 


4070 


4100 
*t i \jy 


4098 


221 


40S0 


41 S9 

1 1 JZ 


41 S3 

*T 1 J J 


222 

Z,Z,Z. 


4143 


4047 


4049 


Z,Z, J 


409 S 
tuz J 


41 S4 

*T 1 Jt 


4034 




4099 
tuzz 


41 S4 

*T 1 J*T 


4034 


99S 


4099 

HUZZ 


41 SS 

*T 1 J J 


41 S6 

1 1 JU 


996 

ZZU 


409S 


41 SS 

*T 1 J J 


41 S6 

HI JO 


997 


41 9S 

4 1Z J 


407S 
4U / J 


4098 
4UZo 


998 
zzo 


4081 


408S 

4U5J 


4019 

4U 1Z 


990 

ZZ:/ 


41 47 


4047 
4U4 / 


4049 
4U4Z 


930 
ZJU 


41 98 
4 1Z5 


4003 
4UUJ 


41 4S 
4 14J 


931 


4089 
4U5Z 


408S 
4U5J 


401 9 
4U 1Z 


939 

ZjZ 


4083 
4U5J 


408S 
4U5 J 


401 9 
4U 1Z 


933 
ZJJ 


Hi J / 


41 1 9 
41 1Z 


401 9 
4U1Z 


934 


4061 

4UO 1 


41 1 9 
41 1Z 


401 9 
4U 1Z 


93S 

Zjj 


41 S8 
4 l Jo 


41 1 9 
4 1 1Z 


401 9 
4U 1Z 


936 


41 SO 
4 1 J" 


3003 

J77J 


3004 


937 
Zj / 


401 0 

4U 1 U 


4160 

41DU 


401 9 

4U 1Z 


938 
ZjO 


401 3 

4U 1 J 


41 60 

4 1 OU 


401 9 
4U 1Z 


930 

ZJ7 


41 61 

H- 1 0 1 


3003 

J77J 


4030 

4UJ.7 


940 
Z4U 


40S0 
4UJU 


41 90 
41Z7 


41 69 
4 1 OZ 


941 

Z4 1 


4030 

4U JU 


406S 

4UO J 


3087 


949 
Z4Z 


4040 
4U4U 


41 63 

410J 


4049 
4U4Z 


943 

ZHO 


4134 


41 3S 
1 1 J J 


4019 
4U 1 Z 


944 


4076 
hu / o 


41 00 
4 1 uy 


4101 
4 1 U 1 


94S 
Z4J 


4099 

4UZZ 


41 64 

4104 


4094 
4UZ4 


946 
Z40 


409 S 

4UZ J 


41 6S 
410J 


41 S3 
41 J J 


947 
Z4 / 


409 S 
'tv/Z J 


41 64 
4 1 04 


4094 
4UZ4 


948 

Z45 


4064 
4U04 


A\ 9Q 
41Z!/ 


40SS 
4UJ J 


94G 

Z4y 


41 66, 
4100 


3QOQ 

jyyy 


4AAO 
4UUU 


9so 

ZJU 


A\ 67 
410 / 


4096 
4UZ0 


3Q07 

jyy 1 


9S 1 
Z J 1 


41 39 
41 JZ 


41 07 
41U / 


4049 
4U4Z 


9S9 

ZjZ 


401 C 
4Ulo 


41 AC 
410o 


4000 
4UUU 


9S3 

Zjj 


41 6Q 


4060 

4uoy 


40SC 
4Uj5 


9S4 
ZJ4 


3008 


A^ 70 

41 /U 


4000 
4UUU 


9SS 

ZJJ 


4171 
41/1 


41 79 
41 /Z 


41 73 
41 / J 


9S6 
ZJO 


A \ 1A 
41 /4 


41 7S 
41 /J 


41 76 
41 /0 


9S7 

Z J / 


41 71 
41/1 


41 77 
41 / / 


41 73 
41 /J 


9S8 
ZJ5 


41 78 
41 /o 


41 7S 
41 / J 


41 76 
41 /O 


9S0 

zjy 


41 70 
41 /y 


41 80 
4 1 oU 


41 81 
4151 


960 
ZOU 


A^ 71 

41/1 


A \ 89 
415Z 


41 73 
41 /J 


961 
ZOl 


41 83 
41 oJ 


41 8 A 
4154 


41 8S 
41 5J 


969 

zoz 


41 7Q 

4i /y 


41 86 
4150 


41 81 
4151 


963 
ZOJ 


A\ 87 
415/ 


A\ 88 
41 55 


41 73 

41 ID 


964 
Z04 


41 CO 
41 oy 


41 84 
41 54 


41 8S 
4 1 5J 


ZOJ 


A 1 OA 

41VU 


A 1 OA 


a 1 n 1 


266 


4192 


4193 


4181 


267 


4171 


4194 


4173 


268 


4195 


4193 


4181 


269 


4196 


4172 


4173 


270 


4197 


4184 


4198 



071 
LI i 


/1 1 QO 

4199 


/ionn 
42UU 


4oni 

4ZU1 


LI L 


41 07 


40AO 
4ZU2 


41 Oft 

4 1 70 


071 
L 15 


a 1 on 
4190 


A 1 OA 
4186 


41 01 

4iy i 


07/1 
Z /H 


41 07 
415 / 


41 77 
Hill 


41 7^ 
41 / J 


07^ 

LI J 


/I 1 Q7 

419 / 


/iom 
42U5 


41 Oft 
4 1V5 


07£ 
2 /O 


41 07 
41o / 


41 CO 
41oZ 


41 71 
41 / J 


077 

LI 1 


/IOA/1 

4204 


/IOAA 
4200 


4om 

4zUl 


070 

2/8 


4205 


/IOAA 

4200 


40A 1 
42U1 


070 

2/9 


4206 


/10A7 

420/ 


40AQ 
42Uo 


280 


a i An 
4199 


/i o aa 
4209 


/IO 1 A 

4210 


281 


/lO 1 1 

421 1 


/IO 1 o 

4212 


/IO 1 1 

4213 


282 


A 1 AT 
419/ 


>1 O 1 A 

4214 


a i no 
4198 


283 


A 1 71 

4171 


/IO 1 c 

4215 


A 1 70. 

41/3 


1 O/l 

284 


/I 1 T 1 

4171 


/IO 1 a 

4216 


A 1 70 

41 /3 


IOC 

285 


/I O 1 7 
421 / 


A 1 70 

41 1 L 


/I 1 70 

41 Id 


286 


/lO 1 o 

4218 


/IO 1 Q 

4219 


zioon 
422U 


287 


/I 1 A£ 

4196 


A 1 77 
Hi 1 1 


/I 1 70 

41/3 


OQO 

288 


/100 1 

4221 


A 1 OA 

4180 


4 1 Q1 
4191 


OOA 

289 


/lOOO 

4222 


/1 1 ni 
4193 


A 1 Q 1 
4191 


OOA 

290 


/IOA/1 

4204 


/ionn 
4209 


/to 1 n 
4210 


oni 
291 


A 1 A£ 

4196 


/1 1 00 

4182 


/! 1 71 
41 /3 


ooo 
292 


4223 


/I00/1 
4224 


400< 
422 5 


293 


/lOO^ 

4226 


/I007 

422/ 


/1000 

4228 


294 


/lOO 1 

4221 


/I 1 0£ 

4186 


/l 1 Ol 

4191 


one 
295 


zioon 
4229 


/lOO/l 

4224 


4225 


296 


/loin 
4230 


zioo/i 
4224 


/100< 

4225 


OnT 

297 


/1O0 1 

4231 


/IOOO 

4232 


4233 


ono 
298 


/i 1 in 
41 /9 


/1O0/1 

4234 


A 1 0 1 

4181 


onn 

299 


/i oo c 
4235 


/IOA7 

420/ 


/lOAO 

4208 


O A A 

300 


A OO iC 

4236 


/IO AA 

4200 


/IOA 1 

4201 


T A1 

301 


/iO A/£ 

4206 


/lOOT 

4237 


/lOO o 

4238 


302 


4206 


/IOOA 

4239 


/I O 0 o 

4238 


OAO 

303 


/IO /f A 

4240 


/IO 1 o 

4212 


A O 1 O 

4213 


OA/I 

304 


/IO /I 1 

4241 


/I O 1 O 

4212 


/l O 1 o 

4213 


O AC 

305 


/I 1 oo 

4183 


/IO /IO 

4242 


/I 1 oc 

4185 


l A/C 

306 


/IO 1 T 

4217 


/I 1 TT 

Hill 


/I 1 TO 

41/3 


307 


/IOOO 

4223 


/I O /I 0 

4243 


A OO C 

4225 


OAO 

308 


A*} A A 

4244 


/IOAA 

4200 


/10A1 

4201 


O A A 

309 


/iO/i c 
4245 


/I O 1 o 

4212 


A O 1 0 

4213 


O 1 A 

310 


/I 1 HA 

4174 


/lO/l/C 

4246 


/I 1 T/C 

41 lb 


O 1 1 

311 


A O AiC 

4206 


/I O /I T 

4247 


/IO /I o 

4248 


"7 1 O 

312 


/lO/IA 

4249 


/lOCA 

4250 


/IOC 1 

4251 


313 


/to 1 t 

4217 


A 1 OO 

4182 


A 1 TO 

4173 


o i /i 
314 


/IO CO 

4252 


A 1 OO 

4188 


/I 1 70 

41 13 


o i c 

315 


zioon 

4229 


/IO A 0 

hlh3 


A OO C 

4225 


316 


4253 


/IOAA 

4200 


A OA 1 

4201 


317 


4254 


4200 


4201 


318 


4244 


4255 


4201 


319 


4256 


4207 


4208 


320 


4196 


4194 


4173 


321 


4249 


4257 


4251 



322 


4206 


4258 


4908 


323 


4206 


4259 


4908 


324 


4256 


4232 


4911 


SEQ ID NO 7 




i 

1 


4960 


4761 

*tZU 1 


4969 


9 
z 




4964 


496S 


1 
-> 


4966 


4967 
4ZO / 


4968 


A 


4966 
4ZOO 


4960 


4968 
4ZOO 


J 


4970 
4Z /U 


4961 
4Z01 


4969 
4ZOZ 


o 


4961 
4ZD3 


4771 
4z / 1 


47/^ 
4z00 


7 


4979 
4z /Z 


4767 
4ZO / 


47A8 
4Z05 


5? 
o 


4979 
4z / Z 


4760 


47A8 
4z0o 


Q 


47A0 
4ZOU 


4771 
4z /3 


47A7 
4ZOZ 


in 


4974 
4Z /4 


4967 
4ZO / 


47A8 
4Z00 


1 1 

1 1 


4974 
4z /4 


49 6Q 
4ZU7 


47£8 
4z0o 


1 9 
1 z 


497S 
4Z / J 


4961 
4ZO! 


4767 
4ZOz 


1 1 


4976 
4Z / o 


4977 
4Z / / 


47£5 
4ZOJ 


14 
14 


4966 
4ZOO 


4978 
4Z / o 


4968 
4ZOo 


1 s 


497Q 
4Z fy 


4961 
4ZO! 


4969 
4ZOZ 


1 6 
1 D 


HZ /o 


4980 
4ZOU 


496^ 
4ZOj 


1 7 
1 / 


4960 
4ZOU 


4981 
4ZOl 


4969 
4ZOZ 


I o 


4989 


4981 


4784 
4Z54 


1 0 


498^ 

4ZOJ 


4967 
4ZO / 


4768 
4Z0o 


90 
zU 


478A 
4ZoO 


47A7 
4z0/ 


47A8 
4Z05 


91 
Z 1 


4987 
4zo / 


4767 
4Z0 / 


4768 
4ZOo 


97 

zz 


478^ 


47£Q 

4zoy 


4968 
4Z00 


71 
Zj 


4787 
4zo / 


47AO 

4zoy 


4968 
4Z0o 


Z4 


47 7A 
4Z/0 


4788 
4zoo 


47A^ 
4zOj 


7^ 
ZJ 


478Q 


47£7 
4z0/ 


4700 

4zyu 


7< 

zo 


/17QQ 

4zoy 


4zoy 


47QO 
4zVU 


77 

Z / 


47 Q1 

4zy i 


47Q7 
4zVZ 


4zy3 


78 
ZO 


47Q4 
4ZV4 


4ZO/ 


47^8 
4ZOO 


70 

Ly 


«1770 

4z /U 


4z 15 


4z0z 


io 

3U 


4777 
4z /Z 


470^ 

4zVj 


4zoo 


1 1 
J 1 


4Z03 


4zyo 


4Z0J 


3Z 


4707 

4zy / 


47£7 
4ZO/ 


4700 
4zyU 


11 
JJ 


47Q7 

4zy / 


4z0y 


4700 
4zVU 


14 
34 


4787 
4zoz 


4708 
4zVo 


4784 
4zo4 


1^ 


47 AH 
4Z0U 


4700 

4zyy 


47£7 
4Z0Z 


1£ 
30 


4Z00 


A 1(\C\ 


47A8 
4z0o 


17 


4774 
4z /4 


4z /o 


47A8 
4z0o 


3o 


4270 


/iO O 1 

4281 


47A7 
4z0z 


39 


4301 


4302 


4101 


40 


4301 


4304 


A lOI 


41 


4266 


4305 


47AC 
4Z0o 


42 


4301 


4306 


4303 


43 


4307 


4308 


4309 


44 


4260 


4310 


4262 


45 


4275 


4273 


4262 


46 


4289 


4278 


4290 


47 


4311 


4292 


4293 



48 


4985 


4905 

*tZ7 J 


4968 

HZUO 


49 

• y 


4787 
^zo / 


4905 

tZ7J 


4968 

HZUO 


50 


498? 

HZOZ 


4119 

"J 1 Z 


4984 

HZOH 




4970 
*tz / y 


4971 

HZ ID 


4969 

HZUZ 


59 


tZUU 


4111 

H J 1 J 


4968 

HZUO 


51 


4979 

HZ / Z 


4105 

HJU J 


4968 

HZUO 


54 
jh 


4114 
hj h 


4909 

HZ!/Z 


4901 




4970 
tz / u 


4900 
nzyy 


4969 

HZOZ 


56 


411 5 


4981 

HZO J 


4984 

HZOH 


57 


4974 

HZ /H 


4100 


4968 
HZUO 


58 

JO 


4907 

HZ!7 / 


4978 

HZ /O 


4900 
HZ^U 


50 

jy 


4961 


411 A 
HJ lO 


47A^ 
HZOJ 


60 
uu 


411 7 


4981 
HZ01 


47£7 

HZUZ 


61 


4989 

HZOZ 


411 8 
HO 1 o 


4784 
HZOH 


69 


4979 

HZ I Z 


411 1 
H D lO 


47A8 
HZOO 


UJ 


All A 

HZ /H 


4105 


4968 

HZUO 




4107 


411 0 
HO 1 y 


4100 


65 

UJ 


4980 


4100 


4900 
Hzyu 


66 


4970 
HZ /U 


411 0 
HJ 1 v 


47A7 
HZUZ 


67 
u / 


4985 

4ZOJ 


4105 


4968 
HZUO 


68 

Do 


4987 
HZO / 


4105 

HOUJ 


47£8 
HZOO 


60 

U27 


411 5 

HO 1 J 


4908 
Hzyo 


4984 
HZOH 


70 
/ u 


4190 


4100 


419 1 
HJZ 1 


71 


4199 

tjZZ 


4109 

HJUZ 


4191 

HJZJ 


11 

1 Z 


4199 
HjZZ 


4104 

HJUH 


4194 
HJZH 


71 


4195 


4108 
HJUO 


410Q 


1A 
/H 


4196 
HJZO 


4961 
hZDi 


47 A7 
HZOZ 


75 


4989 
HZOZ 


4197 
HOz / 


4984 
HZOH 


/u 


4198 
4jZo 


4781 
Hzo 1 


49 A7 
HzOZ 


77 
/ / 


4177 
HJZZ 


410£ 


4171 
HOZJ 


78 
/o 


4774 
Hz /H- 


41 1 1 

HO lj 


47AC 
4zOo 


70 


49 80 


410^ 
HoUD 


4700 


80 

OU 


4907 
HZy I 


4100 


47QO 

Hzyu 


81 
o 1 


411 7 


47QQ 
HZyy 


A7<7 
HZOZ 


8? 


417Q 


4107 
HJUz 


4171 


81 


4190 

H JZ7 


4104 
HJUH 


4174 
HjzH 


84 

OH 


4110 


4109 
HJUZ 


4171 


85 

OJ 


4110 


4104 
HjUh 


A11A 
HjzH 


86 
ou 


4190 


410£ 


4171 
HOzj 


87 
0 / 


478^ 
HzOJ 


41 1 1 
HO 1 J 


47AB 
HZUO 


88 
oo 


4987 
4Z0 / 


411 1 
HO 1 J 


47AC 
HZUO 


80 

07 


4111 


47A7 
HzO/ 


HZUO 


on 


HO JZ 


47 Q7 

H-zyz 


47Q1 

Hzyj 


01 

y 1 


4197 
HjZZ 


4111 


4114 
HO J4 


07 
yz 


4780 
HZoz 


411^ 


411A 
HO JO 


Q1 

yj 


/I70n 

4zoy 


A111 

43 1 J 


4zyu 


94 


4337 


4261 


4262 


95 


4315 


4312 


4284 


96 


4338 


4339 


4340 


97 


4341 


4339 


4340 


98 


4328 


4299 


4262 



233 



99 


tJJO 


434? 


4340 


100 

1 \J\J 


4141 


4142 


4140 


101 


427S 

*TZ / J 


4110 

t J 1 V/ 


4262 


102 


4129 


4111 
*tj j j 


4114 


101 

1 V D 


4141 


4144 


414S 


104 


4141 


4146 

4 JiU 


4145 

*T Jt J 


1 0S 


4141 


4147 


4145 

4J*T J 


106 


4141 


4148 

4J40 


4145 

4 J4 J 


107 


4140 
4J4;/ 


41S0 

4J JU 


4151 
4 J J 1 


108 

1 I/O 


4140 


41 S9 

4J JZ 


4151 

4J J 1 


100 


41S1 


41S9 

4J JZ 


4154 
4J J4 


I 10 

I I u 


41S1 


41^0 
4J JU 


41^4 
4J J4 


1 1 1 
ill 


4141 

4J4J 


415^ 
4J J J 


4145 
4J4J 


1 1? 

1 1 z 


41S6 

4 J JO 


41S7 

4J J / 


4158 

4 J JO 


1 11 


4141 

434 J 


41S0 
4J jy 


4145 

4 J4 J 


1 14 
i it 


4160 

4JUU 


41S0 


4151 
4J J 1 


1 1S 


4161 

4JU 1 


4169 

4 JOZ 


4161 

4JO J 


1 16 

1 1 u 


4164 


416S 

4JU J 


4145 

4J4 J 


1 17 
ii/ 


4166 


4167 

4 JO / 


4168 

4 JOO 


1 18 

1 1 o 


4164 

4J04 


4160 

4J07 


4145 

4 J4 J 


1 1Q 

117 


4170 

4 J /U 


4169 

4JOZ 


4161 

4JOJ 


120 

1 ZU 


41S6 


4171 

4 J / 1 


4158 

4 J JO 


191 


4140 


4179 

4J /Z 


4171 
4J Id 


12? 

1ZZ 


4174 

4J /4 


417S 

4 J / J 


4176 

4J / O 


191 

1 z j 


4140 

4 J4;7 


4177 

4 J / / 


4171 

4 J / J 


194 
i 


4140 
4J4y 


4178 

4 J / O 


4171 

4 J / J 


19S 

1ZJ 


4170 

4 J / 7 


41S0 

4J JU 


4154 

4J J4 


196 

1 ZD 


4180 


4169 
4 JOZ 


41£1 
4JOJ 


197 
iz / 


41S6 

4J JO 


4181 

4Jo 1 


4158 
4J Jo 


1 98 

1 Zo 


41^1 
4J J J 


4179 
4 J /Z 


4171 
4 J / J 


1 90 
izy 


41^£ 
4J JO 


4180 
4joZ 


41^C 
4j jo 


1 10 

UU 


4181 
4JOJ 


41A^ 
4JOJ 


414^ 
4J4J 


1 11 


4184 
4J54 


41A^ 
4JOJ 


414^ 
4J4J 


1 19 


41<\1 
4J J J 


4177 
4 J / / 


4171 
4 J / J 


1 11 
1 jj 


41^1 
4J J J 


4178 
4 J / o 


4171 

4 J / J 


1 14 


4166 
4 JOO 


418S 
4J5J 


4186 
4JoO 


1 1S 
i ^ J 


4187 

4JO / 


417^ 
4 J / J 


417A 
4J 10 


1 16 

1 jO 


4184 

4J04 


4188 

4JOO 


4145 
4J4J 


1 17 


4180 

4JO!7 


416S 
4JOJ 


414^ 
4J4J 


1 18 

UO 


4100 


4101 

4jy i 


41Q9 
4J7Z 


1 10 

l J;/ 


4180 
4joy 


41AQ 
4JO!7 


414^ 
4j4J 


140 


41Q1 


4104 
4jy4 


41Q9 

4jyz 


141 

141 


4160 
4JOU 


4179 
4 J / Z 


4171 
4j Id 


149 

I4Z 


4JVJ 


41G£ 
4jy0 


41^B 
4J Jo 


1 41 
14j 


41Q0 

4jyu 


4107 

4jy / 


4107 

4jyz 


1 4/1 
144 


4141 
4j4j 


A IOC 
4jyo 


A1A < 
4J4J 


145 


4360 


4377 


4373 


146 


4360 


4378 


4373 


147 


4390 


4399 


4392 


148 


4400 


4375 


4376 


149 


4401 


4375 


4376 



150 


4356 


4402 


4358 

*T »J O 


151 


4191 


4401 


4192 
i ~t y £~ 


152 


4190 


4404 


4192 


153 


4405 


4406 


4407 


154 


4408 


4409 


4410 


155 


4190 

"T J J7 \J 


441 1 


4192 

u yz* 


1 56 


4179 
*t j i y 


417? 

/ Z 


4171 


1 57 


441? 

tt 1 X. 


441 1 
tt i j 


4414 

tt 1 *T 


158 


4156 

iJJU 


441 5 


4158 


1 50 


4416 

tt 1 u 


4101 


410? 


1 uu 


4100 


4417 

ttl / 


410? 


1 61 


4170 
t j /y 


4177 


4171 


16? 


441 8 

tt 1 O 


441 0 

tt 1 !7 


44? 0 


161 

1 OJ 


4174 

tj /t 


44? 1 
tHZ 1 


4168 


1 64 


4170 

t J / ~ 


4178 


4171 
tj / j 


165 


4151 


44?? 
ttzz 


4171 
tj / j 


166 


4151 


44? 1 


4171 
tj / j 


167 

i u / 


44?4 


441 1 


4414 
ft it 


168 

1UO 


4408 


4185 


4410 


160 


44? 5 


4185 


4410 

tt 1 u 


170 

1 / V 


4416 


4107 


410? 


171 

i/i 


4100 


4401 


410? 


17? 

1 / Z 


4105 


44? 6 

ttZU 


4158 


171 

I / J 


4424 


4427 


4158 


174 

1 / *T 


4160 


44? 8 


4151 
tjj i 


1 75 

i / j 


4101 


44? 0 


410? 


176 

1 / yj 


4410 


4106 


4158 

t J JO 


177 

Iff 


4164 


4411 


4145 
t Jt j 


178 

I/O 


4416 

tt 1 U 


4100 


410? 


1 70 
i iy 


441? 

tt JZ 


4400 
ttuy 


441 0 
tt 1 u 


1 80 


4433 


4100 
*r J77 


430? 
t jyz 


1 81 
lol 


4300 


4434 
tt Jt 


43Q9 

t jyz 


1 8? 

1 oZ 


4101 
t J!7 J 


443^ 


430? 
4j7Z 


1 81 
1 OJ 


4174 
t J f*f 


4436 

ttJO 


4437 
tt J / 


1 84 

1 04 


4418 

tt JO 


4106 


43S8 

TJJO 


185 

1 OJ 


4166 


4410 

tt J!7 


4186 

t JOD 


1 86 

1 Ov) 


4440 


4441 


444? 
tttz 


1 87 
1 o / 


4184 

t JOt 


4441 
ttt j 


4145 
t jt j 


1 88 
1 oo 


4444 

tttt 


4175 


4176 
t j /o 


1 80 

1 07 


4445 
ttt j 


441 0 

tt 1 7 


44? 0 
ttzu 


100 


4446 

tttO 


4106 


41SR 

t J JO 


101 

l y i 


tt 1 u 


4404 

ttUt 


410? 

t J7Z 


10? 
i y l 


4411 

44JJ 


4404 

ttUt 


410? 

t J:/Z 


101 
i y j 


4101 


4447 


410? 
t jyz. 


104 


4448 

tttO 


4188 


434S 
t Jt j 


1 CK 

iyj 


4440 


43Q6 


43^S 


196 


4440 


4450 


4442 


197 


4408 


4451 


4410 


198 


4452 


4396 


4358 


199 


4453 


4413 


4414 


200 


4454 


4399 


4392 



901 

ZU 1 


4.41 6 
44 1 O 


441 1 
441 1 


4109 
43 yL 


909 


4166 


4416 


J / 


901 

ZUJ 


44 J J 


44^6 
44 JO 


4449 
444Z 


904 


441 7 
44 1Z 


44^7 
44 J / 


441 4 
44 14 


90S 

ZU J 


44S8 

44 JO 


440Q 
44Uy 


4186 
4350 


906 


4100 


4490 


4109 


907 
zu / 


4140 

4J4y 


44^0 
44 J y 


41^1 
433 1 


90S 


444 A 
4440 


41^7 
43 J / 


4335 


900 
zuy 


4460 
440U 


4169 
43 OZ 


4161 
4303 


910 
Z1U 


44 A 1 
4401 


44 OZ 


43/0 


91 1 
Z 1 1 


4461 
4403 


440Z 


43/0 


910 
Z 1Z 


AA&A 
4404 


/l/l AO 
440z 


A 1TA 

43 /0 


011 
Zl J 


4304 


AAA*. 
4403 


AIA^ 
4343 


91 A 
Z 14 


AIOI 
43y3 


AA&& 
4400 


/11Q7 
43 yz 


91 ^ 

Zl J 


AAA A 
4410 


AAA 7 
441 / 


/11Q0 
43 VZ 


91 6 
z io 


4174 
4 3 /4 


440/ 


/117A 
43 /0 


917 
Zl / 


4474 
44Z4 


AA^l 
44 J / 


/l/l 1 A 
4414 


91 
Z 1 0 


44^4 
4434 


AAC\A 
44U4 


/1107 
43 yL 


910 

z i y 


44^7 
44JZ 


41^7 
43 J / 


4335 


990 
zzu 


4174 
4 j /4 


446ft 
4405 


/117A 
43 /0 


991 
ZZ 1 


/11G1 
43y3 


4/l£Q 
440y 


/1107 

43 yz 


977 
ZZZ 


4470 
44 /U 


410£ 
43 yO 


4335 


993 
ZZJ 


4471 
44 / 1 


43yo 


4335 


994 
ZZ4 


4477 
44 /Z 


4353 


/llftA 
4350 


99^ 
ZZj 


4461 
440 1 


4/171 
44 Id 


/l/l 1A 
44 /4 


776 

zzo 


44£4 
4404 


44 Id 


/1/17/1 
44/4 


777 
ZZ / 


441 6 
4410 


AACYX 
44U3 


/1107 

43 yz 


77S 
ZZo 


/1A11 
44 3 3 


44U3 


/11QO 

43yz 


770 

zzy 


/lion 


AAA! 
444/ 


/1 1QO 

43yz 


7in 

Z3U 


/lion 


44 / J 


4392 


711 
Z3 1 


/llOO 

43 /V 


/MOO 

44zz 


/1 171 

43 Id 


710 
Z3z 


/HOG 

43 /y 


A yiOl 

44z3 


A 111 

43 /3 


711 
Z33 


/l/llO 
443 z 


AA< 1 

44 j 1 


/l/l 1 A 

44 1U 


71/1 
Z34 


/1/10A 
44 /O 


43oj 


a Ann 
44/ 7 


71^ 


44 /5 


/i/i 1 i 
441 1 


/1 1GO 

43 yz 


716 
Z30 


/1/170 
44 fy 


AAA 1 
4413 


/t/i 1 /i 
4414 


717 
Z3 / 


AAQ.fi 
445U 


A A 1 1 
4413 


AAA A 

4414 


718 
Zjo 


AAKA 
4451 


/1/11 1 
4413 


/IA1 A 
4414 


710 


zilOl 


445Z 


A 1GO 

43 yz 


7/10 
Z4U 


/II/IO 
434V 


/1/lftl 
4453 


Ami 
43/3 


7/11 
Z41 


443 U 


/1/IOA 
44Z0 


/l 1^0 

4335 


7/17 
Z4Z 


AAQA 
4454 


/II TO 

43 /Z 


/i 171 
43 /3 


7/11 
Z43 


43 DO 


4453 


/1 1^0 

4335 


7/1/1 
Z44 


AAAfy. 

4440 


43/1 


4335 


7/1^ 
Z4j 


/11A/1 
4304 


/1/1CA 
4450 


A 1A ^ 

4343 


O /I /C 

z4o 


A a on 

445/ 


/l "5 HiC 

4396 


A CO 

4358 


247 


4488 


4375 


4376 


248 


4416 


4434 


4392 


249 


4489 


4367 


4437 


250 


4476 


4369 


4477 


251 


4490 


4406 


4407 



9S9 

Z JZ 


4187 
4 JO / 


4416 
44 JO 


4417 


9S1 


4418 


4496 
44ZO 


41SK 

4 J JO 


9S4 

Z J*t 


4174 
4J /4 


440 1 
44 y i 


4176 

4J /O 


9SS 

Z J J 


44^7 


4171 
4 J / 1 


41^R 

tj JO 


9S6 

Z JO 


4481 
445 1 


4497 
44Z / 


41SR 
4J JO 


9S7 


4484 


4177 
4 J / / 


4171 
4J / J 


9^8 


4478 
44 / 0 


441 7 
441 / 


4109 
4jyz 


9^0 

zjy 


4484 
4454 


4178 
4 j /o 


4171 
4J / j 


960 

zoo 


416A 
4J0U 


4409 

44yz 


41^1 
43 J 1 


961 


4401 
44Vj 


41Q1 

4jy 1 


4107 

43yz 


967 
ZOZ 


4101 
43 y 3 


4404 
44y4 


41Q7 

43 yz 


Z03 


44Q^ 
44yj 


AA 1 1 
441 / 


A1QO 


O&A 
Z04 


4181 
4353 


441 1 
44 J 1 


434J 


76^ 


4184 
4354 


441 1 
44 J 1 


434J 


966 
ZOO 


414Q 
4j4y 


44Q£ 

44yo 


4171 
43/3 


967 
ZO / 


4446 
4440 


44Z0 


41^8 
43 JO 


968 
ZOO 


41QH 

4jyu 


4466 
4400 


41Q9 

4jyz 


960 

zoy 


440^ 
44UJ 


4407 
44y / 


4408 
44yo 


97H 
Z /U 


44^4 
44J4 


44H1 
44UJ 


41Q9 

4jyz 


971 
Z / 1 


4400 

44yy 


4101 
4jy 1 


41Q7 

43yz 


979 
Z /Z 


4401 

44yj 


41Q7 

4jy / 


41Q9 

43yz 


971 
Z / J 


418Q 

4joy 


4411 
44 J 1 


414^ 
4J4J 


774 
Z /4 


4ion 
4jyu 


4jUU 


4107 

43yz 


97^ 
Z / J 


44^9 
44JZ 


4496 
44Z0 


41^8 
43 Jo 


01 fx 

Z /0 


44^8 
44 Jo 


44^ 1 
44 J 1 


4186 
4350 


977 

Z / / 


4^ni 

4jU1 


4177 
43 1 Z 


4171 
43 Id 


list 

Zlo 


4JUZ 


4jUj 


4408 
44y5 


770 

z /y 


4^A4 
4jU4 


417^ 
43 / J 


A 17/; 
43 10 


78fi 
ZoU 


44^1 
44jj 


44^7 
44 J / 


AA \ A 
4414 


781 
Zol 


4jUj 


ALIO 
43 1 Z 


A 171 
43 Id 


ZoZ 


A A £1 

4401 


4jUo 


AAl A 

44 /4 


OQ1 
ZOJ 


A AHQ 

44 /o 


A A 1 A 

4434 


A 107 

439Z 


Zo4 


A ^(\1 

4jU / 


A 1£^ 

4joj 


A1A ^ 

4343 


ZoJ 


44yj 


41GQ 

4jyy 


A lOO 

43 yz 


Zoo 


AAOQ 

44yy 


41Q7 

4jy / 


43yz 


787 
ZO / 


441 A 
4410 


AAOQ 
44Zy 


A1QO 

HDyZ 


788 
Zoo 


4411 
4433 


AAOQ 
44Zy 


A lOO 

43yz 


780 

Zoy 


4juo 


4167 
430 / 


4176 
43 /0 


zyu 


444A 
4440 


4181 
435 1 


43 Jo 


701 

zy i 


41GO 

4jyu 


4487 
445Z 


A1QO 

43yz 


zyz 


44G^ 

44yj 


A ALA 
4434 


A 1QO 

43yz 


7Q1 
Zy5 


4jUi 


4177 
4 J / / 


4171 
43/3 


7G/1 

ZV4 


4jUj 


A 1 77 

4 j / / 


A 171 

43 15 


Zyj 


a <n i 
4jU1 


4 17Q 

43 /o 


A 171 

43 /3 


zyo 


4jUj 


A 170 

43 /o 


/1 171 

43/3 


OAT 

297 


A A f\f\ 

44UU 


a a "5 a 
4436 


4376 


298 


4349 


4509 


4373 


299 


4401 


4436 


4437 


300 


4425 


4510 


4410 


301 


4408 


4510 


4410 


302 


4387 


4467 


4376 



5U3 


A1 

4300 


/I C 1 1 

45 1 1 


4550 


7 (\A 


4459 


43 /5 


43 /0 


505 


458 / 


/1/1£0 

4468 


43 /0 


3U0 


4555 


AAQ1 

4483 


43/3 


50/ 


/M ftl 

4493 


A A A/I 

4404 


/I IftO 

4392 


305 


AAt^A 
4404 


/l C 1 0 

45 12 


A A1 A 

44 /4 


i ag 

509 


A 1 OA 

4390 


/I AC\A 

4494 


/I IftO 

4392 


510 


A C 1 1 

45 13 


4396 


A 1 C O 

4358 


^11 
ill 


4416 


/I A AH 

444/ 


/I IftO 

4392 


312 


/I /I 1 c 

4416 


/I /I HZ 

4475 


/1 1 ftO 

4392 


313 


A A 1 1 

4433 


A A AH 

4447 


A 1 ftO 

4392 


1 1 A 

314 


/I /I /I O 

4448 


A A A 1 

4443 


A1 A C 

4345 


315 


/1 1 CiC 

4356 


/I C 1 /I 

4514 


A 1 CO 

4358 


11/r 

316 


A 1 

4387 


/i /i /ci 
4462 


A 1 OiC 

4376 


31 / 


A A *7A 

44 /9 


/I /I CT 

4457 


A A 1 A 

4414 


318 


A A OA 

4480 


/I A C7 

4457 


A A 1 A 

4414 


lift 
319 


/I A O 1 

4481 


/I /I CT 

4457 


A A 1 A 

4414 


o.oa 
320 


/i a a a 
4446 


A 1 OO 

4382 


A 1 CO 

4358 


321 


a ini 
4393 


/I C 1 c 

4515 


A IftO 

4392 


522 


4516 


A Ift/C 

4396 


/1 1 c o 

4358 


323 


/I A 1 O 

4418 


A A 1 1 

441 1 


A 1 ftO 

4392 


524 


yl A C/1 

4454 


/i /ion 
4429 


/I IftO 

4392 


IOC 

325 


A /Iftl 

4493 


/t /i i 1 
441 1 


/I IftO 

4392 


10£ 

526 


A A Oft 

4489 


/i /i ftft 
4409 


A 1 OiC 

4386 


327 


A A H£L 
4476 


A C 1 T 

4517 


/I /I T7 

4477 


328 


/1 1 Oft 

4389 


/I /I iCC 

4465 


/! 1 A C 

4345 


ion 
329 


4445 


A 1 ftft 

4399 


/1 1 ftO 

4392 


330 


A A CO 

4452 


/4 1 OO 

4382 


A 1 CO 

4358 


1 1 1 
331 


/i i /i ft 
4349 


/I C 1 O 

4518 


4373 


332 


A A OT 

4487 


4426 


a*> c a 

4358 


1 1 1 

333 


A 1 CI 

4353 


4496 


A O TO 

4373 


334 


4384 


A C 1 f\ 

4519 


4345 


335 


/HOT 

4387 


/i /! A 1 

4491 


4376 


1 1 
336 


/I /I AO 

4408 


/I CO A 

4520 


4410 


i it 
337 


A CO 1 

4521 


A A 0*7 

4427 


/l "> c o 

4358 


33d 


>i a nft 
4499 


/i >i 1 1 
441 1 


/* i no 

4392 


339 


/1 COO 

4522 


/I coo 

4523 


/l CO A 

4524 


340 


/i /i /ci 
4463 


/I coc 

4525 


/I CO/T 

4526 


341 


A A 1 O 

4418 


A A 1 *7 

4417 


A 1 AO 

4392 


i /i o 
342 


/i /i fti 
4493 


/i /i 1 1 
4417 


/I O AO 

4392 


343 


/! /I C C 

4455 


/I /I C A 

4450 


/I /l /l o 

4442 


i/1/i 
344 


/I /I c c 

4455 


/I COT 

4527 


/I /I /I o 

4442 


O /I c 

345 


4360 


/< /l 

4483 


4373 


1 /I 

346 


/i r ao 

4508 


zinc 

4375 


/I O T/ 

4376 


O /I T 

347 


4528 


y| /< Art 

4409 


4386 


348 


4400 


4467 


4376 


349 


4529 


4419 


4392 


350 


4530 


4419 


4392 


351 


4383 


4486 


4345 


352 


4384 


4486 


4345 


353 


4401 


4467 


4376 



ISA 


AA1 A 
44 1 0 


/M£A 
4400 


43VZ 


J J J 


41Q1 
4jyj 


zl*.11 
4J 3 1 


43 yz 


1Sf\ 


44UU 


AAfQ 
4405 


A17£ 
43/0 


1^7 

J J / 


AAAS 
444 J 


AA(\A 
44U4 


437Z 


JJO 


44U1 


AA fx 8 
440o 


All f. 
43 /O 


ISO 


AS 1 f 
4 J 10 


A1^7 
43 J 1 


43 JO 


1A0 


AASA 
4434 


AAA1 
444 / 


/11Q7 

43 yz 


1A1 
JOl 


AA1Q 
44/5 


AA1S 
44 / J 


/1107 
43VZ 


1A7 
JOZ 


AAQQ 

44yy 


AA1 1 
441 / 


A107 
43VZ 


1A1 


/M C/l 
4454 


/MOO 
44zz 


A111 

43/3 


1£/1 


AAQA 
4454 


AA11 
44z3 


A111 

43 /3 


1/^ 
JOj 


A A 1 A 
4410 


43UU 


/t lOO 

439z 


Iff 
300 


435V 


A A Qf 
4450 


/i ^/i c 
434j 


Ifl 
30/ 


/11C1 
4333 


A Sf\Q 

43U9 


43/3 


1AQ 


AlSfi 
4330 


ASH 
433Z 


43jo 


1AQ 

3oy 


AA(\(\ 
44UU 


AAf.1 
440Z 


43 /O 


17A 


44U1 


440Z 


43 /o 


171 
J / 1 


43U5 


44UV 


4350 


177 
J /Z 


All A 
43 /4 


ASH 
4333 


Allf 
43/0 


111 
3 ID 


ASIA 
4334 


4333 


44 /4 


11 A 
3 /4 


4443 


AA^\ 
441 1 


/1 1QO 

439Z 


17« 


A1f(\ 
430U 


ASIf. 

4330 


A1S 1 

43 J 1 


11 fx 

3 /O 


AS11 
433 / 


4335 


4303 


177 
3 / / 


AS12 
43Z5 


A1QS 
4353 


4350 


178 


430U 


AAQ6 
44V0 


/1 171 

43/3 


170 
J ly 


AA 1 0 
4415 


AA1A 
4434 


439z 


35U 


/1A 1 f 
4410 


A A Ql 
445z 


A 1O0 

439Z 


1Q1 


44V3 


AA1A 
4434 


/I 3 GO 

439Z 


1C7 
35Z 


/1/111 
4433 


A A Ql 
445z 


A lOO 

43 9z 


1Q1 
353 


4339 


A C /I A 

434U 


A ZA 1 

4j41 


1QA 

354 


/I A A 1 

44U1 


A A 11 

44/3 


4474 


353 


/I A AA 

44UU 


a a a 1 
4491 


43 /o 


1Q£ 

350 


/I C/IO 

434z 


A AH1 


4j43 


TOT 

35 / 


A C/1 A 

4344 


A AM 

4413 


/l A 1 >1 

4414 


ICQ 
355 


A All 

443Z 


a con 
43zU 


yl A 1 A 
44 1U 


ICQ 

35V 


44U1 


A A Ol 

44^1 


/l 11 f 

43 /o 


ion 
3VU 


A 1AA 
430U 


4343 


43 J 1 


101 
jyi 


44VU 


A SAfL 

4340 


AAQQ 

44V5 


1O0 


4440 


A A AO 
44Uz 


A 1 CO 

43jo 


lOI 

jyj 


AS 1 
4310 


A11\ 

43/1 


AA 1 /I 

4414 


1QA 

394 


A A AS 

4443 


yi /I 1 *7 

441 / 


A ^OO 

439z 


393 


AAAA 

4444 


A A If. 

443 o 


443 / 


39o 


/t/i aa 
4499 


/i /i i /i 
4434 


/I O AO 

4392 


1QO 

39/ 


/I /170 

44 /5 


44oo 


A 1 AO 

439z 


1G0 

395 


/I coo 
43zz 


/I C/1 O 

434/ 


/I CO/1 

4jz4 


399 


4452 


4402 


4358 


400 


4416 


4494 


4392 


401 


4425 


4548 


4410 


402 


4408 


4548 


4410 


403 


4501 


4422 


4373 


404 


4501 


4423 


4549 



40S 


4^0^ 
4 JU3 


4477 
44ZZ 


4171 
43 /3 




43U3 


4471 
44Z3 


4171 
43 / 3 


407 
4U 1 


474Q 
434V 


ASSfi 
433U 


4171 
43/3 


40R 


44<\4 
4434 


44AQ 
4407 


41Q7 
43yZ 


400 

4uy 


447C 
44/5 


4^00 

43UU 


4107 
43VZ 


41 0 
4 1 u 


4440 
444U 


4^71 
43Z3 


4^74 
43Z4 


41 1 

411 


47^1 
4333 


4^ 1 C 
43 15 


4171 
43 /3 


417 
4 1Z 


4^11 
4 J 13 


447A 
44Z0 


41^0 
4335 


41 1 

413 


4477 
44 /Z 


4333 


4474 
44/4 


414 


ASS 1 
433 1 


4333 


/I A 7/1 
44/4 


41 ^ 
413 


444!) 


/I/IOI 
44U3 


/1107 

43yz 


410 


/I ^7 

43 3Z 


/II OA 

43 yo 


A1SQ 

433o 


41 / 


/lion 
43yU 


433 1 


A 1QO 

43V2 


A^ q 
415 


430U 


a s(\q 
43Uy 


/1 777 

43/3 


41 o 
4iy 


AA&Q 
445V 


AAS 1 
443 1 


4350 


470 

4ZU 


4403 


A^7 
4333 


ASH& 
43Z0 


401 
4Z1 


AA £1 
4401 


4333 


/l ^7£ 
43Z0 


4ZZ 


44A4 
4404 


ASS1 
4333 


4^7£ 
43Z0 


All 
4Z3 


414G 
434y 


ASSA 
4334 


4777 
43 Id 


474 
4Z4 


440^ 
44V3 


A^OO 
43UU 


A1Q7 
43VZ 


47^ 
4Z3 


ASSS 
4333 


ASS6 
4330 


A^AI 
4341 


47/; 

4Z0 


ASSS 
4333 


A^7 
433 / 


4^41 
4341 


477 
4Z / 


4335 


AS SI 
433 / 


ASA 1 
4341 


47 C 
4Z5 


433V 


AS SI 
433 / 


ASA 1 
4341 


470 
4ZV 


4^0 

430U 


/11Q1 
43V 1 


43 yz 


AlO 
43U 


44U5 


A S 1 1 
43 1 1 


A A 1 O 
44 1U 


41 1 
43 1 


AAnS 
44Z3 


AS. 1 1 
43 1 1 


AA 1 O 
44 1U 


/117 
43Z 


/1770 
43 ly 


A A 01 
4483 


/l 177 

43/3 


All 

433 


A 7/1 O 

434V 


4301 


43 /3 


A1A 
434 


AS 1 £ 

43 10 


44z0 


433o 


435 


4454 


4487 
445Z 


47Q7 
43VZ 


436 


4493 


a /ion 

4429 


a 

4392 


437 


4490 


a a m 
44^/ 


a Ann 
44U/ 


438 


4455 


4302 


A A A O 

4442 


439 


4445 


/i/ii/i 
4434 


/I 707 

43yz 


SEQ ID NO 1 






1 


4563 


/I ^ CA 

4304 


A S&S 

4303 


2 


4566 


A S&l 

430 / 


A S&Q 

430o 


3 


4569 


A S*7f\ 

43 /U 


43/1 


4 


4563 


/l ^77 

43 /z 


A S£S 

4303 


5 


4573 


A SHA 

43 /4 


A S£S 

4303 


6 


4566 


/I ^7^ 

43/3 


AS£Q 

430o 


7 


4576 


4304 


AS £LS 

4303 


8 


4577 


ASHA 

4304 


4303 


9 


4578 


ASH A 

43 /4 


A S£S 

4303 


10 


4563 


4579 


4565 


11 


4566 


4580 


4568 


12 


4566 


4581 


4568 


13 


4582 


4564 


4565 


14 


4583 


4567 


4568 


15 


4566 


4584 


4568 



16 


4S6Q 
** joy 


4 JO J 


4^71 
*+ J / 1 


17 


4S76 


4S79 
*fj /Z 


*T JO J 


18 
J o 


4S77 


4^79 
4 J / z 


H-JOJ 


1 0 
iy 


4S76 


4^86 
4-JoO 


H-JOJ 


90 

ZU 


4S61 

*T JOJ 


4^87 
4 Jo / 


H-JOJ 


91 

Z 1 


4S81 


/ J 


4^68 

4JOO 


zz 


4S76 


4^88 
M-Joo 


4JOJ 


91 
ZJ 


4^60 
HOOy 


4Joy 


4^71 
4 J / 1 


94 
ZH- 


4^89 


4^79 
4J /Z 


4j0j 


9^ 
ZJ 


4^66 
4 J00 


4^00 

4jyu 


4j0o 


96 
ZO 


4^7A 
4j /O 


A^7G 
4J ly 


4j0j 


97 
Z / 


4^77 
4 J / / 


A^7G 
4j ly 


4j0j 


98 
Zo 


4501 

HJ7 1 


4jo0 


4j0j 


90 
Ly 


4JyZ 


ASCA 
4 J 04 


4jOJ 




4jyj 


A^A7 
4j0 / 


4j0o 


11 


4^61 
4 jOj 


A^Q4 
4Jy4 


4jOJ 


19 


Hjyj 


4567 
4J0 / 


4j0o 


11 


4^81 

*r JO J 


4JoU 


4j0o 


14 


4^81 
4JoJ 


4^Q1 
4Jol 


4j0o 


1^ 


4^01 


4joo 


4j0j 


16 
JO 


4^66 

4J00 


4jyo 


4jOo 


17 
j 1 


4SQ7 


4J50 


4J0J 


18 
jo 


4jyo 


4jyy 


40UU 


1Q 


4^61 
4 JOJ 


4AH1 
40U1 


4j0j 


40 


4^61 


40UZ 


4j0j 


41 


4<\89 
*f JoZ 


4^70 

4j /y 


4D0j 


49 
'fZ 


4jyj 


4^7^ 
4j / J 


4j0o 


41 
4J 


40UJ 


4j0/ 


4joo 


44 


4JOJ 


A<QA 
4jo4 


4joo 


4J 


4 J /O 


4jo / 


4joj 


46 
40 


A^77 
4 J / / 


4jo / 


4joj 


47 
4/ 


4jyj 


4 J / j 


4joo 


4o 


A ^Q7 

4jy / 


4joo 


4j6j 


4y 


/I <7© 

4j /5 


46U4 


4j6j 


ju 


A£H< 
40UJ 


40U0 


46U / 


0 1 


aaoc 

40Uo 


4jo0 


4joj 


JZ 


4jyZ 


A ^77 
4j /Z 


4joj 


<\1 
Jj 


AAOQ 

4ouy 


4j0/ 


4joo 


SA 
J4 


40Uj 


A ^7^ 

4j / J 


4joo 


*c 

JJ 


a/z i n 

40 1U 


A&\ 1 
401 1 


A ^71 
4 J / I 


JO 


40 1Z 


40 1 J 


A A 1 A 

4614 


^7 


A£1 7 
401Z 


A&\ ^ 
401 J 


4014 


SQ 

JO 


AA1 £ 
4010 


/l A 1 7 
401 / 


46 lo 


^0 

jy 


/I A 1 Q 
40 iy 


461 J 


AC 1 A 

4614 


£0 
ou 


40ZU 


Ad\ 7 
401 / 


AC 1 Q 

46 lo 


a 1 
61 


4621 


4617 


a zr i o 

4618 


62 


4616 


4622 


4618 


63 


4623 


4617 


4618 


64 


4620 


4622 


4618 


65 


4624 


4617 


4618 


66 


4625 


4615 


4614 



67 


467 1 
40Z 1 


4677 
40ZZ 


461 9 
40 1 5 


68 


4676 
40Z0 


461 7 
401 / 


461 ft 
40 1 5 


60 


40Z3 


4677 
40ZZ 


461 ft 
4015 


70 

/u 


4677 
4 OZ / 


467 ft 
40Z5 


467Q 
40ZV 


71 
/ 1 


4674 
40Z4 


4677 
40ZZ 


461 ft 
40 1 5 


79 
/Z 


40Z0 


4677 
40ZZ 


461 ft 
401 5 


71 
/3 


461fi 
403U 


461 1 
4013 


461 4 
4014 


/4 


461 1 
403 1 


4617 
403Z 


461 4 
4014 


7^ 


40 J 3 


467 9 
40Z5 


4670 
40Zy 


76 
/0 


4677 
46Z / 


4634 


4635 


77 

/ / 


461 6 
4010 


4 606 

4636 


A 6 1 O 

46 lo 


79 

/5 


4617 
403 / 


460 4 

4034 


467H 


7Q 


461 ft 
4035 


461^ 

401 J 


4614 
4014 


ftA 


461G 

4ojy 


4 64 A 

464U 


A £LA 1 
4641 


Q 1 

51 


461G 
403V 


4 647 

4o4z 


A £LA 1 
4641 


ft7 
5Z 


4641 
4043 


4644 

4044 


467rt 

40zy 


53 


467fi 
40ZU 


4616 

4030 


A 6 1 Q 

4015 


54 


467 1 
40Z1 


4 616 

4636 


AH 1 O 

46 lo 


ft^ 

OJ 


4610 
403V 


464 ^ 

404j 


464 1 

4041 


ft6 
50 


4646 
4040 


461 1 
4013 


4614 

4014 


ft7 
5 / 


4647 
404 / 


4 64 (\ 
404U 


4 64 1 

4041 


ftft 
55 


4647 
404 / 


4647 
404Z 


4 64 1 

4041 


ftO 
5V 


4 611 
4033 


4604 

4034 


/I60 ^ 

4635 




4671 
40Z3 


4 606 

4030 


46 1 O 

46 lo 


01 

y 1 


4674 
40Z4 


4 616 

4030 


A 6 1 Q 

40 lo 


92 


4648 


4628 


461^ 
403 D 


93 


4625 


4632 


A HI A 

4614 


94 


4647 


4645 


AC A 1 

4641 


95 


4626 


4636 


46 lo 


96 


4649 


4615 


A C 1 A 

4614 


SEQ ID NO 2 




1 


4650 


4651 


4652 


2 


4653 


4651 


4652 


3 


4650 


4654 


4652 


4 


4653 


4654 


4652 


5 


4655 


4651 


46C7 

4652 


6 


4656 


4651 


A £C7 

4652 


7 


4655 


4654 


4652 


8 


4650 


4657 


4652 


9 


4653 


4657 


4652 


10 


4656 


4654 


4652 


11 


4658 


4651 


4652 


12 


4658 


4654 


4652 


13 


4650 


4659 


A /C£7 

4652 


14 


4653 


4659 


4652 


15 


4655 


4657 


4652 


16 


4660 


4651 


4652 


17 


4656 


4657 


4652 


18 


4660 


4654 


4652 


19 


4655 


4659 


4652 


20 


4658 


4657 


4652 



91 

L 1 


46^6 


46<sQ 

nojy 


46S9 
H0.2Z 


99 

ZZ 


4661 

HOO 1 


46S 1 
HO J 1 


46S9 

HO JZ 


91 


46S0 


HOOZ 


46^9 

HO JZ 


94 


4661 


4664 
HOOH 


466S 
HOOJ 


9S 

ZJ 


46^1 


4669 
HOOZ 


46S9 
HOJZ 


96 


4660 

HOOU 


46^7 
HOD I 


46^9 
HOJZ 


97 
z / 


4661 
HOO 1 


46^4 
HOJH 


46^9 
HOJZ 


98 

Zo 


46S8 
HOjo 


46^0 
HOjy 


46^9 
HOjZ 


29 


4655 


4662 


46^9 

HOJZ 


30 


4666 


4651 


460 
HOJZ 


31 


4667 


4668 


4ooy 


32 


4670 


4668 


/166Q 
400V 


33 


4667 


4671 


/166G 


SEQ ID NO 45 




1 
1 


46 11 


46/3 


4674 
40 /4 


Z 


4675 


4676 


40/ / 


D 


46 /z 


a ano 
46/0 


467/1 
40/4 


A 

4 


/I /C7A 

4679 


a cnc 
4676 


/1677 
40/ / 




4672 


A /CO A 

4680 


4674 
HO /H 


6 


4672 


y< /TO 1 

4681 


4674 
HO /H 


7 


4672 


4682 


4674 
40 /4 


o 
5 


4683 


A £LO A 

4684 


468^ 
HOoJ 


a 


4686 


A con 

4687 


40oo 


1 A 

10 


A ZT O A 

4689 


A /~ C\f\ 

4690 


4601 
HO7 1 


1 1 

11 


a /on 

4689 


A f\ r \ 

4692 


4601 
40V 1 


1 '*» 

12 


/i /no 

4693 


A f C\ A 

4694 


460^ 
40:0 


13 


4672 


4696 


/1674 
40/4 


1 /i 
14 


4686 


4697 


40Vo 


15 


4699 


4700 


4/U1 


16 


4702 


4703 


/17A/1 

4/04 


17 


4705 


4676 


/1677 

46// 


18 


4706 


4707 


4/08 


19 


4709 


4700 


4/01 


20 


4710 


471 1 


/17A/1 

4/04 


21 


4710 


4703 


/17fl/1 

4 /U4 


22 


4712 


4713 


/171 /! 

4/14 


23 


4686 


4715 


/160Q 
40VO 


24 


4672 


4716 


/167/1 

40 /4 


25 


4717 


4718 


471 O 

4 / iy 


26 


4672 


4720 


/1 67/1 
40 /4 


27 


4672 


4721 


40/4 


28 


4722 


4723 


/177/1 

4/z4 


29 


4725 


4687 


/I £01? 

40oo 


30 


4726 


4687 


40oo 


31 


4717 


4727 


4/zo 


32 


4706 


4729 


/I TAO 

4708 


33 


4725 


4697 


4698 


34 


4726 


4697 


4698 


35 


4686 


4730 


4688 


36 


473 1 


4732 


4733 


37 


4734 


4735 


4736 



JO 


4/54 


Anin 
4/3 / 


Ani& 

4/30 


10 

jy 


AniQ 
4/3o 


A/ion 
40o / 


/4730 
4 /59 


Aft 
4U 


An a n 
4/40 


40/3 


A&nA 
40/4 


41 


4/41 


/I /TAA 

4090 


4091 


AO 
4Z 


/I O/l 1 
4/41 


4092 


4091 


A1 
43 


4093 


/lO/IO 

4/42 


4095 


A A 
44 


a nA i 
4/43 


/I OAA 

4700 


a nn 1 
4701 


AS. 
43 


a ni o 
4/38 


A /CAO 

469/ 


A /CAO 

4698 


A& 
40 


An A A 
4/44 


a n(\i 
4/03 


a m\A 
4704 


An 
4/ 


>i nA c 
4/45 


a non 

4687 


A T A H 

4746 


A Q 

48 


/i O/i n 
4/47 


4703 


A TA A 

4704 


a n 
49 


/f cnz 
4675 


/I T /I O 

4748 


A Z"TT 

4677 


ca 
50 


yl T/1 O 

4/49 


yl OCA 

4750 


A TC 1 

475 1 


C 1 

M 


/i n a c 
4745 


/I /CAT 

4697 


A /T AO 

4698 


CO 
52 


/tOI T 

4/1 / 


A OCO 

4752 


4728 


CI 

53 


/I TCI 

4/53 


/I OCA 

4750 


/I TC 1 

4751 


<A 
54 


/IOC/1 

4/54 


/I OA A 

4/00 


a n 1 a 
4714 


55 


a ooc 
4 /Z5 


/I01 c 

4/15 


/I /CAO 

4698 


C£ 
56 


a nnc 


a n i c 
4/15 


A /CAO 

4698 


co 

j / 


yiocc 
4/55 


/I TC/C 

4756 


/I TCT 

4757 
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JZUJ 
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jyz 
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f AAft 
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5208 


5083 


5084 


595 
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4939 
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596 


5210 
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5210 
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598 


5082 
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599 

■jyy 


5018 


5004 

3UU4 


4069 


600 


4067 
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4001 
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601 
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591 1 

3Z 1 J 
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3Z 14 
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3Z 1 3 
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JOUO 
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3Z 1 0 
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JUUZ 
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5040 
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3U01 


4095 

4^Z3 
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4060 
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4Q07 
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591 Q 
3Z iy 
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4y iu 
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JZZU 


AQQA 
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4VU / 
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3U13 
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3 lOl 
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5991 
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3Uo4 
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3Uo4 
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5995 
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61 8 
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OZU 
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OZ 3 
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3 1 3U 
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3Z1Z 
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AQQA. 
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3Z3Z 
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4^60 
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4yUz 
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£15 
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AQQQ 


AQQQ 
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591^ 
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4V4U 
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3Uo4 
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04Z 


3 1 34 
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3Uo4 
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043 


3Z3o 


4V53 


AQQA 

4Voo 
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044 


3zJy 


3z4U 


3z41 


645 


5242 


5240 


5241 


646 


5243 


5211 


5212 
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5244 


5245 


5246 


648 


5012 


5202 


5135 


649 


4992 


5232 


4986 
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650 


4077 


5947 
JZt- / 


5916 
JZJO 


651 


5070 


51 1 8 

J 1 1 o 


5110 
J l iy 


652 


5948 


5940 

JZH-U 


5941 

JZ4 1 


651 


5940 


5940 

JZHU 


5941 

JZt-1 


654 


5051 


5006 
JUUO 


501 1 
JUl 1 


655 


5990 


5904 

JZU*+ 


510S 

j iyj 


656 


5005 


5917 

JZ J 1 


5084 
JUo'f 


657 


59S0 

JZ JU 


/o 


JUoo 


658 


5005 
JUUJ 


JZ J 1 


^007 
JUU/ 


650 


5908 

JZUO 


J 1ZO 


JUo'f 


660 

OOU 


JZJZ 


Hyi 1 


4Q07 


661 


40S7 

*t7 J / 


^OlO 
JUJU 


AQ9^ 
H-yZJ 


669 
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zlQ9£ 
4VZ0 


AQ1Z 
nyZj 


661 


^9^1 


AQ1A 


4VZj 
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JZ J J 


**yjo 


H^Zj 


665 


5954 
JZJ^t 


^01 ^ 
JU 1 J 


^01 £ 
JU10 


666 
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59S^ 

JZ J J 


J 1 1Z 


4QQ1 


667 


59^^ 

JZJ J 


409 1 

^yzi 


Hyy 1 


668 
uuo 


400S 


JZJO 


4Q07 


660 


401 1 
yd 


JZJO 


4Q07 


670 


5111 
Jill 


4Q9Q 
HyZy 


zlQ9^ 


671 

U / 1 


4090 


^9S7 
JZ J / 


JZJO 


67? 
o /z 


59SQ 


JZHO 


^9£0 
JZOU 


671 
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JUUJ 


JZOl 


^OH7 
JUU / 
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O /H- 


5087 
JUO / 


^9£9 
JZOZ 


JZOj 
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U / J 


5006 


J iy I 


AQ1 O 
Hy 1U 


676 

O /O 


4009 
HyyZ 




AQ1 O 

4yiu 


677 
O / / 


^90£ 
JZUO 


JUUo 


JUl 1 


678 
O /O 


^90£ 
JZUO 


^ 1 7£ 

J 1 /o 
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A7Q 

o /y 


^90A 
JZUO 


JUUO 


jUI 1 


£80 
OoU 


JZUO 


JZOJ 


i 

jUI 1 


Oo 1 


Jl JJ 


JZOO 


j(jy4 


£89 
OoZ 


^9A7 
JZO/ 


JZOO 


/iQ/tn 
4y4U 


683 


5059 


5100 


4VU3 


684 


5269 


5270 


^771 
JZ / I 


685 


5182 


5051 


jUUz 


686 


5183 


5051 


JUUZ 


687 


5183 


5052 


JUUZ 
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1 


5272 


5273 


JZ /4 


2 


5275 


5276 


^777 
JZ / / 


3 


5278 


5279 


jzoU 


4 


5281 


5282 


JZOJ 


5 


5281 


5284 


JZOJ 


6 


5278 


5286 


jzoU 


7 


5287 


5288 


Jzo9 


8 


5290 


5288 


5289 


9 


5291 


5292 


5293 


10 


5287 


5294 


5289 


11 


5278 


5295 


5280 


12 


5291 


5296 


5293 



13 
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JZ.7 / 


5285 


14 




5294 


5289 


15 
i j 




5999 


5300 


16 


5975 

JZ / J 


5301 


^111 

JZ / / 


17 


5975 


5309 

J JUZ 


5977 


18 


5303 


5304 


5280 

JZOV/ 


1Q 

i y 


5305 

J JU J 


5909 

jzz/z 


5903 

JZ!7 J 


90 

ZU 


5306 

J JUU 


5988 

JZOO 


5980 

JZO" 


71 

Z 1 


5975 

JZ / J 


5307 
J JU / 


5977 
JZ / / 


99 

ZZ 


5308 

J JUO 


5906 


5903 

JZ7 J 


91 


5901 


5300 
j juy 
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JZ7J 


Id 

Z*T 


5310 
J J 1 u 


531 1 
j j 1 1 


51 1 9 
J J 1Z 


Z J 


531 3 
j j i j 


5988 

JZOO 


5980 


zo 


5305 
J JUJ 


5906 


5901 
jzyj 


97 
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5901 

JZ;/ 1 


5314 
J J 1H- 


59Q3 
jzyj 


98 
zo 
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j j i j 


531 6 
J J 1 o 


5980 

JZOU 


9Q 

Z27 


5978 
JZ / o 


5317 
j j i / 


5980 

JZOU 


30 

Jv 
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JZI7 1 


5318 

J J 1 o 


5903 
jzyj 


31 
j i 
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j j i y 


531 1 
j j 1 1 


531 9 

J J 1Z 


39 

JZ 


5390 

J JZU 


531 1 
J J 1 1 


5319 

J J 1Z 


33 

J J 


5391 

J JZ 1 


5989 

JZOZ 


5985 

JZOJ 


34 

J*T 
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J JZ 1 


5984 

JZOt 
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JZOJ 


15 
j j 
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J JZZ 


5988 

JZOO 
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36 
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j j i j 
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J JZJ 
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JZOU 


37 
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j j i j 


5970 
jz / y 
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JZOU 


38 

JO 
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JZ / z 
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J JZ*T 


5395 

J JZ J 


30 
jy 


5396 

J JZO 


5397 
J JZ / 


5398 

J JZO 


40 


5978 
JZ / o 


S19Q 
J jzy 


^980 
JZOU 


41 


531 5 
J J 1 j 


5986 
JZOO 


5980 
JZOU 


49 
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J J JU 


JZ fy 


JZOU 


43 


S908 
jzyo 


5111 
J J J 1 


S100 
J JUU 


44 


^117 
J J JZ 


^111 
J J J J 


J J J*t 


fj 


J J JU 


JZOO 


^7sn 

JZOU 


46 
^to 


j j i j 


^11^ 
JJ J J 


JZOU 


dl 


^108 

J JUO 


S10Q 
J j\)y 


jzyj 


48 
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5196 
J JZO 


5116 
J J JO 


^198 
J JZO 


40 
ny 


S106 
J JUO 


^7Qzl 


JZO!7 


50 


5337 
J J J / 


511 1 

j j 1 1 


5119 
J J 1Z 


51 
j i 


5339 
J J JZ 


^118 
J J Jo 


^114 
J J JH 


59 

JZ 


S11Q 

J J J7 


J JHU 


^777 
JZ / / 


53 


5341 

J JH- 1 


5149 
J JH-Z 


5980 


S4 


J JH-J 


S976 
JZ /o 






J JH-J 


^11 1 
J J 1 1 


^1 1 7 
J J 1Z 


JO 


J JUJ 


j juy 


^7Q1 

jzyj 


57 

J / 


J JHO 


^197 
J JZ / 
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J JZO 


^0 

Jo 


JJUo 


JJlo 


jzyj 


59 


5272 


5347 


5348 


60 


5291 


5349 


5293 


61 


5308 


5350 


5293 


62 


5313 


5294 


5289 


63 


5291 


5351 


5293 
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^777 
JZ /z 


JjjL 


^117 
jj 1Z 


UJ 


jjjj 
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jzyz 


jzyj 


oo 




^1 1 A 
J j 14 
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67 


JjUj 
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JJ 1 o 


jzyj 


68 
oo 


S177 
J jZZ 
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j/yH 
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jzoy 


6Q 
oy 
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jj j4 
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JZ /4 


10 


JjjZ 
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71 
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JJHO 
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/z 


JjUj 


J JjO 
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1A 


^777 
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/ J 
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jzoU 
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/O 
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77 
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jzoU 
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70 

/y 
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JZ// 
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oU 
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j34U 
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81 
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oZ 
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JjOO 
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Oj 
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jZyO 
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JZ /O 
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8S 

OJ 


^1 1 O 
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J300 


j3 Iz 


60 
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jj4U 
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oo 
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80 

oy 
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JZ /o 
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OA 
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on 
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y\ 
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yz 
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y5 
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OA 

y4 
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yj 
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OA 

yo 
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08 

yo 
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00 

yy 
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1 HA 
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j3Uj 
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j3o3 
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Wy 
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5345 


5368 
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112 


5386 


5273 


5274 
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5281 


5387 


5285 


114 


5345 
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1 1 s 

1 1 J 


S1RR 

J JOO 


S776 
JZ /O 


S144. 
J J44 




S11Q 
j j i y 


S147 
J J4 / 


S17S 

J JZJ 


1 17 
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J J J j 
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S1R0 
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S?76 
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1 10 


S11Q 
jj l y 


sion 
j jyu 


S1 1 7 
J J 1Z 
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S11 0 

j j i y 


sis? 

J J JZ 
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J J 1Z 
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S1?0 

J JZU 


sis? 

J J JZ 


S1 1 7 
J J 1Z 
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1 ZZ 


sn n 

J J 1U 


S1SQ 

j j jy 


S1 1 7 
JJ 1Z 
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S177 
J JZ / 


S17C 
J jZo 
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S1Q? 

j jyz 


S777 
JJZ / 


^1?Q 
JJZO 


1 9S 
I Z J 
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j j j j 


S1 1 4 
J J 14 
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JZyj 


1 ?£ 
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S1Q? 
JJOZ 


C7Q7 
jjyj 


JJj4 


1 97 
IZ / 


S78? 


J J J J 


jij4 
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iZo 


Jj JJ 


JJ lo 


jzyj 
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S7Q4 

J jy4 


S7QS 

jjyj 


jjoU 


1 JU 


S11Q 

j j iy 


SI OA 

j jyo 


^1 1 7 
JJ 1Z 
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1 J 1 


S1Q7 

J J7 / 


SI 7£ 

jj /o 


jjyo 


1 19 


SI 1 0 

j j l y 


S1SO 

j j jy 


^1 1 7 
JJ Iz 


1 11 
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S1?fi 

J JZU 


S1SQ 

j j jy 


S1 1 7 
JJ IZ 


1 14 


S?81 

JZo 1 


S1QO 

jjyy 


JZOJ 


1 IS 
1 J J 


S781 
jZo 1 


S4nn 

J4UU 


^70^ 
JZOJ 


1 16 


S1?£ 
JJZO 


S4H1 
J4U1 


JJZO 


1 17 


sina 

J JUo 


S4fi? 
J4UZ 


jzyj 


1 18 


S401 
J4UJ 


S111 
J J JJ 


JJ34 
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i jy 


S186 

J JOO 


S4.H4 
J4U4 


^1 1 7 
JJlZ 


1 40 
14U 


S126 
J JoO 


S4HS 
j4Uj 


^7 1 7 
JJ Iz 


141 
141 


J JoO 


J4U0 


^7 1 7 
JJlZ 


147 
14Z 


coo/: 
jjoO 


S4A7 
j4U/ 


^7 1 7 
JilZ 


1 41 
14j 


S7C1 
jZo 1 


C4fiC 
j4Uo 


JZOJ 


144 


S7C0 

JJOO 


JJ J / 


CO 
JJJO 


1 4S 
14j 


C7Q1 
Jjy 1 


JJJO 


O 

JJZO 


1 4£ 
140 


C7Q7 

jjyz 


JJJO 


JJZO 


147 


<0Q 1 
JZOl 


j4Uy 


JZOJ 


1 4ft 
14o 


S7Q1 
jZo 1 


<a i n 
j41U 


JZOJ 


140 
14V 


S4 1 1 
041 1 


jjyj 


jjoU 


1 Sfi 
1 JU 


S41 7 
J41Z 


C41 1 
J41 J 


jzoU 


1 S 1 
1 J 1 


S41 4 
j414 


J J /O 


JJ^O 


1 S? 

1 JZ 


C7Q? 
JJOZ 


jjoo 


jjj4 


1 SI 


J Joy 


S1C7 
J J J / 


jijo 


1 S4 
1 J4 


S401 
j4Uj 


C77C 
J J Jo 


jjJ4 


1 SS 

1 JJ 


jj4j 


j34/ 


CO/I O 

jJ4o 


1 SA 
IjO 


C701 
JJOJ 


C/l 1 C 

j41 j 


jzyj 


1 S7 


J JJ / 


C7 CO 
JJ JZ 


JJ Iz 


1 S8 

1 JO 


S41 A 
J410 


S771 
J J JJ 


JJ j4 


1 CO 

1 jy 


ci 1 n 
jj 1U 


C/1 1 H 

j41 / 


CI 1 7 
JJlZ 


1 /:n 
loU 


JZOl 


5415 


5285 


161 


5343 


5419 


5358 


162 


5343 


5420 


5358 


163 


5298 


5421 


5300 


164 


5345 


5390 


5312 


165 


5345 


5352 


5312 



166 


5330 

JJJ7 


5477 

j*+ZZ 


5777 
JZ / / 


167 


5473 


5333 


5334 
jjjt 


1 68 

I DO 


531 5 

J J 1 J 


53 1 7 


5780 
JZoU 


1 60 
1 Dy 


5474 


5377 


5378 
J jZo 


1 70 


5475 
j'tZ J 


5404 
J4U4 


53 1 7 
jj 1Z 


171 


5475 
J4Z J 


5407 
j4U / 


5774 
JZ /4 


1 77 

1 /Z 


541 6 
j410 


5338 
JJJO 


5334 
J j 34 


1 73 

1 / J 


5476 


5377 


5378 
JjZo 


1 74 

1 /H 


531 Q 


541 7 
j41 / 


531 7 
jj 1Z 


1 75 
1 / j 


5370 


5/117 
041 / 


5317 
Jj 1Z 


1 76 
1 /O 


5337 


5350 


5117 
55 1Z 


1 77 
ill 


5473 
j4Zj 


5178 
JJJO 


517/1 
5554 


1 78 
1 /o 


5388 
JJOO 


5375 
j J / J 


575Q 
555o 


1 70 

1 /y 


5343 
j j4j 


5477 
j4Z/ 


57/1/1 
J544 


1 OU 


5330 


5317 
J J 1 / 


578A 
jZoU 


1 81 
1 0 1 


5345 


53QA 

jjyo 


53 1 7 
D3 1Z 


1 87 
1 oZ 


5345 
j j4j 


535Q 

JJJ7 


5317 
55 IZ 


1 83 

1 OJ 


5701 
J Ay 1 


5478 
j4Zo 


57G7 
JZV3 


1 84 

1 oH- 


5781 
JZo 1 


5470 
j4Zy 


5/13G 
j43U 


1 85 

1 OJ 


5380 

JJ07 


5375 
J j / j 


5358 
J35o 


1 86 
1 00 


5388 
j joo 


5377 
jj / / 


53/1/1 
jj44 


1 87 
15/ 


543 1 
j4j 1 


57QO 

jzyy 


53nn 
53UU 


1 88 
loo 


53A7 
j jOZ 


5/177 
043Z 


5777 
5z / / 


1 80 

1 07 


5364 


5437 
j4jZ 


5777 
jZ / / 


1 00 
1 y\j 


5433 


5340 
jj4U 


5777 
JZ / / 


1 Q1 

lyi 


5303 


5370 

jjzy 


578fi 
JZoU 


1 07 
iyz 


5403 


5355 

j j j j 


577/1 
5554 


1 03 

17J 


5380 

JJ07 


5377 
j j / / 


57/1 /! 
5544 


1 04 

174 


5357 
J 5 55 


554y 


57Q1 

5zv3 


1 G5 

lyj 


5757 
5555 


53 /o 


5z^3 


1 OA 


5/17/1 
54Z4 


533o 


53zo 


1 07 


553U 


53zy 


5zoU 


1 QQ 

lyo 


^7^7 
5355 


5351 


5zy3 


1 QO 

iyy 


5/17A 

j4Z0 


^ii£ 
5330 


53z© 


70n 
ZUU 


jjoO 


5/17/1 
5434 


^7 1 7 

53 Iz 


701 
ZU1 


5435 
343 J 


5/17A 
5430 


5/177 

543 / 


707 
ZUZ 


5/138 
j43o 


5/17G 
545y 


^/i /i n 
544U 


703 
ZUj 


5441 
j44 1 


54/17 
J44Z 


5/1/17 

5443 


704 

zu4 


SAAA 
j444 


5/1/1 5 
j44j 


5/1 AH 
5440 


705 

ZUj 


5/1/17 
D44 / 


5/1/15 
544j 


5/1/1 £ 

5440 


7A£ 

zuo 


5/1/18 
j44o 


5/1 1Q 

543y 


544U 


7fi7 
ZU / 


5/1 /1Q 
544V 


<AA1 

544z 


</i /i 1 
5443 


708 
ZUo 


5/1/17 
j44 1 


5/1 5H 

545U 


5/1/1 £ 

5440 


7AQ 

zuy 


5/1 5 1 
54 j I 


^/M7 
544Z 


^/i /ii 
5443 


Z1U 


5/1 50 

545z 


5/1^1 

5453 


ZA 

5454 


zl 1 


5455 


5453 


5454 


212 


5456 


5442 


5443 


213 


5457 


5442 


5443 


214 


5438 


5458 


5440 


215 


5459 


5460 


5437 


216 


5461 


5460 


5437 



9 1 7 
Z 1 / 


^4£7 


^4A0 
340U 


^417 
J4 J / 


918 


S4A1 


J44J 


^44£ 


910 
Z i y 


^4A4 


^410 

j4jy 


344U 


990 

ZZVJ 


JH Jo 


J40J 


^440 


991 

ZZ1 


^410 
34 Jo 


3400 


^44H 
344U 


999 
zzz 


JZ 


^4A7 
340 / 


^4^4 
3434 


991 
ZZJ 


3433 


^4A7 
340/ 


^4^4 
3434 


994 
ZZH- 


^4£8 
3405 


^447 
344Z 


3443 


77S 
ZZJ 


340y 


343U 


^47A 
34 /U 


77A 

zzo 


3444 


^471 
34/1 


Z.A AC 

344o 


997 
ZZ / 


^4A1 
3403 


343U 


ZAA£ 

3440 


770 
zzo 


*\AAA 
3444 


34/z 


<.A A C 

344o 


77Q 

zzy 


343z 


34/ j 


<A ZA 

3434 


7in 

ZjU 


^4^ 
3433 


ZA 71 

34/3 


Z.A G.A 

3434 


931 


^418 
343o 


^474 
34/4 


344U 


919 
ZJZ 


547^ 
34 / J 


^44^ 
3443 


<AA& 

3440 


711 
Zjj 


^47£ 
34 /0 


ZAA < 
3443 


S.A A £. 

3440 


914 
zj*t 


^477 
J4 / / 


^44^ 
3443 


^44£ 
3440 


71^ 
ZJJ 


^448 
J44o 


^4^0 
3435 


SAA fi 
344U 


71£ 
ZJO 


^478 
34 /o 


^470 

34/y 


^a on 
34oU 


717 
Z J / 


^48 1 
3451 


$AA< 
3443 


ZAA£ 

344o 


918 
ZJO 


^444 
J 444 


^487 
345Z 


3440 


910 


^481 
3453 


<AA^ 
3443 


^AA £ 

3440 


740. 
Z4U 


^448 
3445 


3403 


<AA f\ 

344U 


741 
Z*t 1 


^448 
3445 


3400 


344U 


949 

z*tz 


^484 
3454 


340U 


^417 
343 / 


941 


^48^ 
3453 


343U 


3440 


944 
Z44 


34 /0 


^A <f\ 
343U 


ZAA (i 

344o 


74^ 
Z43 


^477 
34 / / 


343U 


S.AA £L 

344o 


7/l£ 
Z40 


<AAA 

j 444 


</l QC 

j4oo 


ZA AH 

j44o 


z4/ 


<A 07 

348/ 


34oU 


j4j7 


z4o 


34oo 


j479 


C A OA 

5480 


74Q 

z4y 


<A 0 1 

j4oi 


343U 


3446 


zjU 


ZAA 1 

3441 


ZA OO 

34oV 


3443 


z31 


j4VU 


j4oU 


343 / 


7^7 

ZJZ 


34V 1 


<A &(\ 

34oU 


343 / 


7^1 
ZJJ 


<AA 0 
3448 


ZAHA 

34/4 


ZA A A 

j44U 


7^4 
Z34 


^447 
344 / 


<A Q6. 

34oo 


344o 


ZJJ 


3433 


34^z 


j43 / 


7^A 
ZJO 


^4G1 

34V3 


34 fy 


34oU 


7^7 

ZJ / 


<AQA 

34V4 


34^3 


j4yo 


7^8 
ZJO 


^A&A 
3404 


343o 


344U 


zjy 


j4V / 


34V3 


c A AiC 

3496 


ZOU 


G.A A A 

3444 


CA(\Q 

34^5 


*ZA A /Z 

3446 


7A1 

zol 


j4vy 


34oU 


za n 
j437 


o/:o 
ZOZ 


jjOO 


5439 


5440 


263 


5501 


5460 


5437 


264 


5502 


5450 


5503 


265 


5452 


5504 


5454 


266 


5455 


5504 


5454 


267 


5464 


5465 


5440 



268 5464 5466 5440 

269 5444 5505 5446 

270 5447 5498 5446 

271 5506 5445 5470 

272 5507 5453 5440 

273 5449 5489 5443 

274 5508 5509 5510 

275 5447 5505 5446 

276 5511 5512 5513 

277 5464 5474 5440 

278 5514 5486 5503 

279 5515 5516 5517 

280 5441 5518 5443 

281 5515 5519 5517 

282 5520 5460 5437 

283 5521 5522 5523 

284 5475 5471 5446 

285 5485 5471 5446 

286 5524 5471 5446 

287 5477 5471 5446 

288 5525 5526 5523 

289 5515 5527 5517 

290 5528 5460 5437 

291 5463 5486 5446 

292 5508 5529 5510 

293 5475 5472 5446 

294 5530 5486 5503 

295 5506 5450 5470 

296 5531 5471 5446 

297 5532 5460 5437 

298 5481 5471 5446 

299 5533 5439 5440 

300 5507 5467 5440 

301 5534 5479 5480 

302 5456 5489 5443 

303 5457 5489 5443 

304 5444 5535 5446 

305 5536 5512 5513 

306 5537 5453 5454 

307 5538 5453 5454 

308 5539 5453 5440 

309 5540 5445 5470 

310 5541 5445 5446 

311 5475 5482 5446 

312 5485 5482 5446 

313 5524 5482 5446 

314 5477 5482 5446 

315 5438 5542 5440 

316 5531 5482 5446 

317 5507 5473 5440 

318 5438 5543 5440 



J 1 7 


^1 1 

jj 1 1 


J J44 


jj i j 


^90 

JZU 


jHOj 




JH-HO 


^91 


J J4 J 


J40U 


^A^7 
j4j / 


199 


^AAQ 


JJ lo 


^AAT 
j44j 


391 


S48^ 
j4oj 


J4oO 


^AAA 
J440 


194 
jZ4 


jH/O 


J400 


^AA^ 
J440 


19^ 


5A7^ 
J4 / j 


J450 


^AAA 
J440 


jZO 


^A77 
J4 / / 


J4oO 


^AAA 
J440 


197 


J J40 


^AAS 
J44J 


J jUj 


19£ 
jZo 


<^A7 

JJ7 / 


^AA^ 
j44j 


^A7A 
j4 /U 


190 


jj4o 


^AO 
Jj4y 


jjjU 


llfi 
JjU 


^AQ 1 
j4ol 


^AB7 
j4oZ 


j440 


111 
JJ i 


JjUo 


jjj 1 


J J 1U 


119 
JjZ 


jjUU 


j4jo 


^AAA 
J44U 


111 
JJJ 


^A12 

J4jO 


^^7 

JJ jZ 


j44U 


11A 


J JJ J 


^^A 
J J J4 


<AA1 
j44j 


11^ 
JJJ 


^\AA1 
j'tOJ 


JjUj 


j440 


11£ 

jjO 


J J J J 


JJ JO 


JJJ / 


117 

jj / 


J J JO 


JJ lO 


jj 1 / 


118 

JJO 


^in 

jjjU 


JJ Jy 


jjUj 


11Q 

JJ7 


JJJJ 


J JOU 


j44j 


j4U 


JJJO 


^ 1 Q 

jj 1 y 


J J 1 / 


1A1 
J41 


^ah 

J J4U 


j4jU 


j4 /U 


1A9 
jhZ 


^A1 
J J4 1 


j4jU 


^AAA 
J440 


1A1 
j4j 


JjO 1 


J4j0 


^A17 
j4j / 


1AA 
j44 


J JvO 


^£7 

J JOZ 


J J 1 U 


1A<\ 


j4o 1 


J4o0 


^AAA 
J440 


1A£ 

j40 


jjUU 


j40j 


J44U 


1A7 
j4 / 


j jUU 


J40O 


J44U 


1AQ 
j4o 


j jOj 


j4yj 


J J04 


1AQ 
j4V 


J J JO 


JJZ/ 


JJ 1 / 


jjU 


J J j / 


54o/ 


*ZA 

5454 


jjI 


^ <1Q 
J J JO 


540/ 


<A <A 

5454 


jjz 


jjjy 


54o/ 


Z.A A(\ 

544U 


1^1 
jjj 


jjOj 


^AA7 
j44Z 


5443 


I^A 
j J4 


jjOI 


JjOO 


j4 j / 


1^ 
jjj 


J JOI 


JJO / 


54 j / 


1^£ 
jjO 


JJUO 


j joy 


J44U 


1^7 

j J / 


^A7 
J j4 / 


j4jU 


^A7H 
J4/U 


l^ft 

JJO 


jj /U 


j4jy 


j44U 


jjy 


J J / 1 


JJ 11 


JJ / J 


jOU 


jj /4 


J J / J 


JJ /O 


JOi 


^A7^ 

54 / j 


j4yo 


j44o 


jOZ 


^A7A 
54 /O 


j4yo 


<.A A C 

j44o 


jOj 


54/ / 


j4y© 


ZA AC 

544o 


j 64 


5452 


5577 


5454 


365 


5455 


5577 


5454 


366 


5578 


5569 


5440 


367 


5456 


5518 


5443 


368 


5457 


5518 


5443 


369 


5502 


5486 


5503 



170 
j i \j 


^70 

jj / y 


^46A 
J40U 


^417 
J4J / 


171 


J JJ / 


^471 
J4 Id 


S4S4 
JH JH 


17? 


^18 
J J Jo 


^471 
J4 / J 


J4J4 


171 


j j jy 


^471 
J4 / J 


^44H 
J44U 


174 

J 1 T" 


^8A 
J JoU 


j j iy 


J Jo 1 


17S 


J JUU 


547/1 
J4 /4 


^44A 
J44U 


176 


^47^ 
J4 / J 


55A5 

J jUJ 


^446 
J440 


177 


^476 
J4 /O 


55A5 

JJUJ 


^AA6 
J440 


178 
J /o 


S477 
J4 / / 


55A5 
JjUj 


^446 
J440 


170 

j /y 


^^^^ 

JJ J J 


55Q7 
JJoZ 


JJJ / 


18A 


<AAQ 
J44o 


55/1 1 

jj4j 


Z.A A A 
J44U 


181 
Jo 1 


^11 
JJ J J 


5/1 ^1 

j4jj 


A A 

j44U 


joZ 


^7zl 
J J /4 


5581 
JJOJ 


JJ /0 


181 

JOJ 


^/18 1 
J4ol 


j4yo 


ZA A £L 

j44o 


184 


J JoU 


jjZ / 


JJOl 


18^ 

JOJ 


^481 
J4oJ 


5/108 

j4Vo 


<a a a 
j44o 


186 


5^84 
J Jo4 


5585 

JJOJ 


JJOU 


187 

JO/ 


^478 
J4 /o 


5587 
JJO/ 


j4oU 


18ft 

JOO 


^88 
J Joo 


558G 

jjoy 


jjyU 


180 
joy 


^88 
J Joo 


5501 

j jy i 


JjyU 


1QA 

jyu 


^OO 

j jyz 


558Q 

jjoy 


JjyU 


101 
jy i 


^07 

j jyz 


5501 

j jy i 


JjyU 


10? 

jyz 


j jyj 


5/f £A 
J40U 


^yi ^27 

j4j / 


101 

jyj 


j jy4 


5/171 
j4/1 


j44o 


104 

jy4 


^468 
J40o 


5510 
JJlO 


ZAA 1 

j44j 


10^ 

jyj 


^418 
J4J5 


5505 
j jyj 


<AA A 

J44U 


106 

jyo 


^G6 

jjyo 


55G7 

jjy / 


jjyo 


107 


<AQ 1 
j4ol 


55A5 

jjUj 


C/l AH 

j44o 


108 

jyo 


j4oj 


55A5 

jjUj 


ZA A £. 

j44o 


igo 

jyy 


jjyy 


JJO^ 


JOUO 


4UU 


joUl 


ZA £L(\ 

J4oU 


C A 'J H 

5437 


4U1 


JOUZ 


G.A /17 

j44z 


C A A 1 

5443 


4UZ 


^A7 

jjU/ 


55A/1 

jjU4 


j44U 


/1A1 
4UJ 


j4yy 


joUj 


C A 1 H 

j4j7 


4A/1 
4U4 


JOU4 


ZA 1Q 

j4jy 


ZA A A 

j44U 


4A^ 
4Uj 


J jo4 


joUj 


JJOO 


4U0 


^11 
J jjj 


<A 

j4oo 


<A A A 

j44U 


4A7 
4U / 


JOUO 


JJ / J 


JJ /o 


zinc 

4Uo 


^£A7 
JOU/ 


joUo 


JJJ/ 


4uy 


jjUo 


ZA 07 

j4oz 


jouy 


zii a 

41U 


jjjj 


j4o7 


j44U 


zl1 1 


JOlU 


jjiy 


JOl 1 


412 


5502 


5559 


JJUJ 


413 


5511 


5612 


55 1 3 


414 


5488 


5587 


C /I OA 

j4o0 


415 


5438 


5613 


5440 


416 


5594 


5482 


5446 


SEQ ID NO 10 




1 


5614 


5615 


5616 


2 


5614 


5617 


5616 


3 


5618 


5615 


5616 



A 
4 


^610 
jo i y 


JOZO 


$61 1 
JOZ 1 


J 


$611 

JOZZ 


$601 
JOZJ 


$61A 
JOZ4 


6 
O 


JOZ J 


$6} $ 
JOI J 


$6} 6 
JOI O 


7 


$611 

JOZZ 


$606 
JOZO 


^697 
JOZ / 


c 

0 


$6151 

JOZO 


$61 $ 

JOI J 


$616 
JOlO 


Q 

y 


JO 14 


$61Q 
JOZy 


$61 6 
JOlO 


10 


s^3n 

JOJU 


$61 1 
JOJ 1 


$611 
JOJZ 


1 1 
1 1 


$611 
JOZZ 


$611 
JOJ J 


$61A 
J0J4 


19 
1Z 


$61 A 
JO 14 


JOJ J 


$61 6 
JOlO 


1 3 


$616 
JOJO 


$601 
JOZJ 


$611 
JOJ 1 


14 


$61$ 
JOZJ 


$61 1 
JOI / 


$61 6 
JOlO 


1 c 
ID 


^A77 
JOZZ 


$61Q 
JOJO 


$61Q 
JOJy 


16 
ID 


$6A(\ 
J04U 


$61C\ 
JOZU 


$61 1 
JOZl 


1 7 

1 / 


$6A1 
J041 


$6A1 
J04z 


J04J 


io 


$616 
JOJO 


$616 
JOZO 


$611 
JOJ / 


10 

i y 


$6AA 
J 044 


$61 $ 

JOI J 


$61 6 
JOlO 


zu 


JOZo 


$61 7 
JOI / 


$61 6 
JOlO 


91 

Z 1 


$6\ 4 
J014 


$6A$ 
J04J 


$61 6 
JOlO 


zz 


^A99 
JOZZ 


$6A6 
J040 


$61A 
J0J4 


93 

ZJ 


JOJO 


$611 
JOJ J 


$61A 
jOJ4 


OA 
ZH 


^£1 A 
J014 


$6A1 
J04/ 


$61 6 
JO 1 0 


1$ 

ZJ 


$6A2 
J04o 


$611 
JO J J 


$61A 
J0j4 


96 
zo 


JOI O 


$6AQ 
J 04:7 


$61 6 
JOlO 


97 
z / 


$611 
JOZZ 


JOJU 


$61Q 
JOJy 


98 
Zo 


JOJO 


$612 
JOJo 


$611 
JOJ 1 


90 
zy 


$6$ 1 
JOJ 1 


$61f\ 
JOZU 


$61 1 
jOZL 


JU 


$611 
JOZZ 


$6$1 
JOJZ 


$6$1 
jOjj 


31 


$6AA 
J 044 


$61 7 
JOI / 


$61 6 
JOlO 


39 
JZ 


$61$ 
JOZJ 


$61Q 

jozy 


$61 6 
JOlO 


11 

JJ 


$616 
JOJO 


$6A6 
j04O 


joj4 


1A 
J4 


$61$ 
JOZJ 


JOJJ 


JOlO 


3^ 
JJ 


$61 Q 
JOlo 


$6A $ 

jo4j 


JOlO 




$6AQ 
J04o 


$6A6 
J040 


joj4 


J 1 


^£77 
JOZZ 


joj4 


JOJJ 


12 
JO 


$61Q 
JOZO 


$61Q 
JOZy 


$6 1 6 
JO 1 0 


1Q 

Jy 


$61 C 

Jolo 


$6A1 
J04/ 


$61 6 
JOlO 


Afi 
4U 


$616 
JOJO 


$6$n 
jojU 


JOJ / 


41 
4 1 


JOjO 


$6$6 

jOjo 


$611 
JOJ 1 


A9 
4Z 


JOZZ 


$6$1 
JOJ 1 


^61 A 
J0J4 


A3 
4J 


JOZo 


$61$ 
JOJJ 


$6 1 6 
JOlO 


AA 


$6$Q 
JOJo 


$61 7 
JOl / 


Z6 1 
JOlO 


4J 


^£77 
JOZZ 


$6$Q 

jojy 


$66f\ 

JooU 


A£ 


$661 
JOOl 


$660 
JOOZ 


JOlO 


A7 
4/ 


$616 
JOJO 


Z6Z1 
JOJZ 


JOJ / 


4o 


$61(\ 

jojU 


$661 
JOOJ 


Z66A 
J004 


4y 


JOOJ 


JOOO 


5616 


50 


5625 


5645 


5616 


51 


5661 


5617 


5616 


52 


5625 


5647 


5616 


53 


5667 


5642 


5643 


54 


5665 


5668 


5616 



265 



55 

J J 




5690 

JUZ" 


5616 

JU 1 u 


56 


5660 


5663 

JOOJ 


5664 

JUUt 


57 
j i 


5636 


5654 

JOJH 


5637 

JUJ / 


58 


5670 


5671 

JU / 1 


5679 


59 




5645 

JUt J 


5616 

JU 1 u 


60 


5673 

JU / J 


5674 
JO /h 


5616 
JOI o 


U 1 


5644 

JOHH 


5635 

JOJ J 


5616 

JO lO 


69 


5636 


5657 
JOJ / 


5634 

JOJH 


63 


5673 

JO / J 


5666 

JOOO 


561 6 
JO 1 o 


64 
OH 


5698 

JOZO 


5647 
J OH / 


5A1 £ 
JO 1 0 


65 

O J 


5675 
JO / J 


5669 
JOOZ 


561 6 
JOIO 


66 


561 Q 

jo i y 


5A7£ 


JOZ 1 


67 
o / 


5A77 
JO / / 


5^78 
JO /o 


JO /y 


68 


5680 
JOou 


5666 
JOOO 


561 A 
JOIO 




5665 

JOO J 


5681 
JOOl 


5£1 £ 
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^88 

JOO 


A101 
OJZJ 


AO 80 
OZoZ 


A0C1 
OZoJ 


<\8Q 


A1^7 
OJ J / 


A1^8 
0 J Jo 


Al^O 

ojjy 


son 
jyu 


Ainn 

OJUU 


AlAfi 
OJOU 


Aini 

OjUI 


jy i 


A007 

ozy / 


A1A1 
0J01 


AOQO 

ozyy 


^00 

jyZ 


Ainn 

OJUU 


A1A1 
0J01 


Aim 

OjUI 


*\01 


A108 
OJZo 


A770 
OZ iy 


A07A 
OZ/0 


^04 

jy4 


A107 
OJZ / 


AO 07 
OZoZ 


AOOA 

ozyo 


jyj 


aioa 
OjZU 


AOOO 

oZoy 


Al^A 
OJJO 


jyO 


Al 1 0 

ojlo 


ozy l 


iCOA/C 

ozyo 


^Q7 

jy / 


Al 1 O 

oily 


AOQ 1 

oZy 1 


AO 01 
OZoJ 


jyo 


A1A0 
OJOZ 


£11 (11 
OJOJ 


£i 

ojjy 


jyy 


AOG^ 

ozyj 


Al 1 A 
OJ 14 


AOOA 

oZVo 


oUU 


AOG< 

ozyj 


Al A/1 
OJ04 


ozyo 


AA1 

oui 


Aini 

OJUJ 


A1AA 
OJOU 


ojU4 


AAO 

ouz 


All 1 
OJjl 


A110 
OJJZ 


Al 1 1 

Oj 1 J 


AH1 
OUj 


A101 
OjZj 


A0O1 

ozy i 


AOOl 

oZoj 


AH4 
0U4 


AO 74 
OZ /4 


AlA^ 
OJOJ 


AOOA 

OZ /o 


AfK 
OUj 


A1G7 
OjU / 


A1AA 
OJOO 


ojuy 


AfiA 
0U0 


A1A7 
OjO / 


Al^C 
OJ JO 


Al^O 

ojjy 


Afi7 
OU/ 


A1A8 
OJOO 


Al^C 
OJJO 


Al^O 

ojjy 


AfiO 
OUo 


aigi 

OJUJ 


A1A1 
OJOl 


OJU4 


ahq 
ouy 


A144 
0J44 


Al AO 

ojoy 


Al/I A 

oj4o 


ai n 

OlU 


A104 
0JZ4 


A1TH 
OJ /U 


£10£ 

ojZo 


A1 1 
Oil 


A140 
OJ4o 


Al^A 

OjjU 


A10 A 

ojZo 


olz 


o5ZJ 


ozyl 


ozyo 


613 


6362 


6371 


6359 


614 


6362 


6372 


6359 


615 


6362 


6373 


6359 


616 


6362 


6374 


6359 


617 


6375 


6376 


6341 



SEQ ID NO 13 



1 

1 


6177 
U J / / 


6178 
UJ / o 


6179 


9 


6180 


6181 

OJO 1 


618? 

UJ oz. 


1 


UjOj 


6181 

OJO 1 


618? 

UJO^ 


4 
» 


6184 


6181 

OJ 0 1 


618? 


j 


6180 


618S 
OjOj 


618? 

OJOZ 


£ 
u 


6181 


618S 
OjOj 


618? 

OJOZ 


7 

i 


6180 
Uj ou 


6186 
OJOO 


618? 

OjOZ 


0 
o 


6181 
OjOj 


6186 

OJOO 


618? 
OjOZ 


0 


6184 


618S 
Ojoj 


618? 
OjoZ 


1 o 


6184 
OjoH- 


6186 
OjoO 


£189 
OjoZ 


1 1 
1 1 


6180 


6187 
Ojo / 


£189 
OjoZ 


i 9 

1Z 


6181 
Ojoj 


£187 
Ojo / 


£187 
OjoZ 


1 1 


6184 


6187 


6189 
OjoZ 


14 


6180 


6188 
OjOO 


6189 
OjOZ 


1 < 

1 J 


6180 

OJ07 


6178 
Oj /o 


6170 
Oj iy 


16 


6180 
OjOU 


6100 


£189 
OjoZ 


1 7 
l / 


6181 


6100 

ojyu 


6189 
OjOZ 


1 8 
1 0 


6184 


6100 


6189 
OjOZ 


10 


6101 


6178 
Oj to 


6170 
Oj iy 


90 
zu 


6180 


6109 
Oj!7Z 


6189 
OjoZ 


91 

Z 1 


6101 

OJ7J 


6178 
Oj /O 


6104 


99 
zz 


610S 

OJ7J 


6178 
Oj / 0 


61Q4 


91 

Zj 


6106 
Oj^O 


6181 
Ojo 1 


6107 

OJ7 / 


94 

ZH- 


6180 
OjoU 


6108 

OJ70 


6189 
OjoZ 


9S 

Z J 


6100 
ojyy 


6178 
Oj / o 


6170 
Oj /y 


96 
zo 


6180 

Ojou 


6400 


£189 
OjoZ 


97 
Z / 


6184 


£400 


£187 
OjoZ 


98 
Zo 


£177 
0 J / / 


£401 
04U1 


£170 
Oj iy 


zy 


£10£ 

ojyo 


£18^ 
Ojoj 


£107 

OJ7 / 


in 

jU 


ojyo 


£1 9A 
OjoO 


£1Q7 

oly I 


i i 


A1QA 
OjVO 


Ojo / 


£107 

03V / 




04UZ 


£178 
Oj fo 


£170 

03 fy 


11 
jj 


£1Q£ 
OjVO 


£188 
Ojoo 


£107 

ojy I 


14 
j*t 


6106 
Oj^O 


£100 
OJ^U 


£107 

Ojy / 


1^\ 


6106 

Ojyo 


£107 
OjVZ 


£1Q7 

ojy / 


1£ 


A/101 


£181 
Ojoi 


£1Q7 
OjV / 


17 


6404 


£181 
OjoI 


£189 
OjoZ 


JO 


6106 

ojyo 


£108 

ojyo 


£107 

Oj7 / 


10 

J7 


£A0*\ 
O^tUj 


£178 
Oj / o 


£17Q 
Oj iy 


ACi 
4U 


£180 
OjoU 


£40£ 
04U0 


£197 
OjoZ 


HI 


£180 

0JO7 


£401 


£170 
Oj iy 


A1 
4Z 


£1Q£ 
OjVO 


£400 
04UU 


£1Q7 
OjV / 


41 

T" J 


£J.07 
OHU / 


£178 
Oj to 


£170 
Oj iy 


44 


o4U3 


oioj 


039/ 


45 


6403 


6386 


6397 


46 


6404 


6385 


6382 


47 


6404 


6386 


6382 


48 


6391 


6401 


6379 


49 


6403 


6387 


6397 


50 


6404 


6387 


6382 



51 


6380 

u j ou 


6408 

UHUO 


6382 


52 


yJOJ 


6408 

UHUO 


6382 


53 


6384 


6408 

UHUO 


6382 

UJOl 


54 


6403 


6388 

U JOO 


6397 
u j y i 


55 


6393 


6401 

UHU 1 


6394 


56 

~> u 


6395 

u j y j 


6401 

UHU 1 


6394 

UJ7t 


57 


6404 


6388 
UJ oo 


638? 

UJO^ 


58 


6403 


6300 
oj y\j 


6307 

UJ7 / 


5Q 


6404 


6300 


638? 

OJOZ 


60 


6400 
uhu~ 


6381 

OJO 1 


6307 
O J" / 


61 

U 1 


6403 
OHUJ 


630? 
ojyz 


6707 
ojy / 


6? 
oz 


6404 


Ojyz 


6787 
OjoZ 


63 


641 0 


6781 

OJO 1 


6707 

UJ7 / 


64 


6300 

UJ77 


6401 
OHul 


6770 
Oj Iy 


6S 


641 1 

OH i 1 


6778 
O J / o 


677Q 
Oj iy 


66 


6403 


6308 

OJ!70 


6707 

Oj7 / 


67 

U / 


6404 


6308 

UJ70 


678? 

OJOZ 


68 
uo 


6377 

Uj / / 


641? 

UH 1Z 


6770 
oj iy 


60 


6377 
UJ / / 


641 3 

UH 1 J 


6770 
oj iy 


70 

/ u 


6377 

UJ / / 


6414 

OH 1H 


6770 
oj iy 


71 


641 5 

U4 1 J 


6378 

OJ / 0 


6770 
oj iy 


77 


6400 

UtU7 


6385 

UJO J 


6707 

OJ" / 


73 
/ j 


6400 


6386 

OJOO 


6707 
ojy / 


74 
/ h 


640? 


6401 

UHU 1 


6770 
u j / y 


75 


6380 

U J OU 


6416 

UH 1 U 


678? 

U JOZ 


76 
/ u 


6383 

U JO J 


6416 

UH 1 U 


678? 

O JoZ 


77 


6384 


6416 

OHIO 


678? 
OjoZ 


78 
/ o 


6403 


6400 

OHUU 


6707 

Oj7 / 


70 


6404 


6400 

OHUU 


6789 
OjoZ 


80 
ou 


67Q6 
Ojyo 


OHUO 


6707 

coy / 


O 1 


6400 

onuy 


6787 
OJO / 


6707 
Ojy / 


oz 


64 1 o 

OH 1U 


678^ 
Ojoj 


6707 

ojy / 


87 

OJ 


64 1 n 

0H1U 


6786 
OjoO 


67Q7 

ojy / 


oH 


6400 

onuy 


67CC 
OJOO 


6707 

ojy / 


8S 


640Q 


6700 

ojyu 


6707 

Oj7 / 


86 
oo 


641 0 
OH IU 


6787 
Ojo / 


6707 

ojy / 


87 
o / 


641 0 

OH 1 \J 


6788 
OjoO 


6707 

Oj7 / 


88 
oo 


6306 
ojyo 


6408 
OHUO 


6707 

0j7 / 


80 


641 0 

OH 1 U 


6700 

ojyu 


67Q7 

Oj7 / 


00 
y\) 


641 7 

OHl / 


641 8 
OH 1 o 


6770 
Oj Iy 


01 
y i 


6400 
onuy 


670? 
ojyz 


6707 
ojy / 


07 
yz 


6177 

UJ / / 


641 0 
OH 1 y 


6770 
Oj Iy 


07 


6490 
OHZU 


641 8 
OH 1 0 


6770 
Oj Iy 


04 
yH 


6471 
OHZ 1 


6781 
Ojo 1 


6789 
OjoZ 


yj 


641 0 
OHIO 


6707 

Ojyz 


6707 
Ojy / 


Q6 

yo 


640^ 
OHUJ 


6/1 01 
OHU1 


03 Iy 


97 


6409 


6398 


6397 


98 


6389 


6412 


6379 


99 


6417 


6412 


6379 


100 


6410 


6398 


6397 


101 


6389 


6413 


6379 



289 



102 


6417 


6413 


63/9 


103 


6389 


Z" A 1 A 

6414 


6379 


104 


f A f\C\ 

6409 


/- A f\(\ 

6400 


/OAT 

639/ 


105 


6420 


Z" A 1 ^ 

6412 


/'inn 

6379 


106 


6391 


6412 


6379 


107 


6377 


M22 


6379 


108 


6421 


S r> Ci r 

6385 


6382 


109 


6421 


6386 


6382 


110 


6420 


6413 


6379 


111 


6391 


6413 


6379 


112 


6391 


6414 


6379 


113 


6380 


6423 


6382 


114 


6410 


6400 


6397 


115 


6403 


6406 


6397 


116 


6404 


6406 


6382 


117 


6393 


6412 


6394 


118 


6396 


6416 


6397 


119 


6395 


6412 


6394 


120 


6421 


6387 


6382 


121 


6393 


6413 


6394 


122 


6393 


6414 


6394 


123 


6395 


6413 


6394 


124 


6395 


6414 


6394 


125 


6424 


6381 


6382 


126 


6421 


6388 


6382 


127 


6425 


6378 


6394 


128 


6421 


6390 


6382 


129 


6380 


6426 


6382 


130 


6383 


6426 


6382 


131 


6384 


6426 


6382 


132 


6403 


6408 


6397 


133 


6404 


6408 


6382 


134 


6380 


6427 


6382 


135 


6383 


6427 


6382 


136 


6384 


6427 


6382 


137 


6428 


6419 


6379 


138 


6389 


6419 


6379 


139 


6417 


6419 


6379 


140 


6421 


6392 


6382 


141 


6399 


6412 


6379 


142 


6399 


6413 


6379 


143 


6399 


6414 


6379 


144 


6411 


640 1 


6379 


145 


6420 


6419 


6379 


146 


6391 


6419 


6379 


147 


6429 


6400 


6382 


148 


6424 


6385 


6382 


149 


6424 


6386 


6382 


150 


6377 


6430 


6379 


151 


6380 


643 1 


6382 


152 


6383 


643 1 


6382 



1 S3 

1 J J 


A384 


04 J 1 


OjoZ 


1 S4 


f\A \ S 

OH- 1 J 


AAA1 
04U 1 


A37Q 
Oj fy 


1 ss 


Aicn 

UJ7J 


OH Yy 


OJ:74 


1 SA 

UO 




0417 


03^4 


1 S7 


AAO 1 
U4Z 1 


A1Q8 

ojyo 


OJOZ 


1 SR 

1 JO 


04Z4 


A187 
Ojo / 


A3 80 
OJoZ 


1 SO 


04uz 


AJ.1 0 
041 Z 


A37Q 
03 /y 


lOU 


A4H0 
04UZ 


AA1 1 
041 J 


A17Q 
03 fy 


1 A1 


AAA0 
04UZ 


0414 


A17Q 
03 /y 


1 AO 
10Z 


AAO/1 
04Z4 


0355 


03 5Z 


1 AT 
103 


A/llO 
043Z 


0433 


A/11/1 
0434 


1 AA 
104 


A/11S 
043 3 


A/11 Q 
041 y 


03 ly 


1 AS 
103 


&A1A 
04Z4 


A1QA 
03VU 


A1G0 
03 oZ 


1 AA 


AAAQ 


A/1 HA 
04U0 


o3y / 


167 


6421 


A40ft 
OHUU 


A380 
OJOZ 


168 


6428 


A/100 
04ZZ 


A17Q 

03 /y 


169 


6389 


A/100 
04ZZ 


A17Q 
03 ly 


170 


6417 


AAOO 
04ZZ 


A170 
03 ly 


171 


6436 


AA37 
043 / 


0435 


SEQ ID NO 3 






1 


6439 


A/MA 
044 U 


A/1/11 
0441 


2 


6442 


0443 


&AAA 
0444 


3 


6439 


AAAS 
0443 


AA/11 
0441 


4 


6439 


AAAA 
0440 


A/1A1 
0441 


5 


6442 


&AA1 
044 / 


&AAA 
0444 


6 


6448 


AA/10 
044V 


A/ISA 
043U 


7 


6451 


A/ISO 
043Z 


0433 


8 


6454 


A/1SS 
0433 


A/KA 
0430 


9 


6439 


A/l^O 
04 J / 


A/1/1 1 
0441 


10 


6458 


A/1 <o 

o43y 


A /I AA 

040U 


11 


6458 


A/1 Al 
0401 


A/1 AA 

040U 


12 


6462 


A/1 Al 
0403 


A /I A/1 

0404 


13 


6458 


A/1 A^\ 
0403 


A/I AA 

040U 


14 


6458 


A/1 AA 

0400 


A/1 AA 

040U 


15 


6458 


A/1 AO 
040/ 


A/1 A A 
040U 


16 


6439 


A/1 AC 
0405 


A/1/11 
0441 


17 


6469 


A/1 on 
04 IV 


A/101 
04/ 1 


18 


6448 


A/1O0 
04 /Z 


A/1 ^ A 
043 U 


19 


6473 


A/17/1 
04/4 


A/IO^ 
04 / J 


20 


6469 


A/lOA 
04/0 


A/1 OO 

04/ / 


21 


6478 


A/1 /I A 
044U 


A/1 ^A 
043U 


22 


6469 


A/OQ 

04 /y 


04/ / 


23 


6480 


A/i /in 

044U 


A/1 ^A 

043 U 


24 


6451 


A/1 Q 1 
0451 


A/1 ^1 
0433 


25 


6439 


A/1 00 

04oz 


A/1 /I 1 

0441 


26 


6483 


A A O 1 

6451 


A /I CI 

6453 


27 


6478 


6445 


6450 


28 


6478 


6446 


6450 


29 


6480 


6446 


6450 


30 


6480 


6445 


6450 


31 


6458 


6484 


6460 



JZ 


A4S8 

OH JO 


AA8S 

OHOJ 


UtuU 




A48A 

OHOO 


AAR7 

OHO / 


6477 


^A 


A4RR 

OHOO 


AAA'* 

OHOJ 


A464 


jj 


A4^R 
OH JO 


AARQ 
OHoy 


A4A0 


'JA 

JO 


A4S1 
OH J 1 


AAQfi 
onyo 


A4S1 

OH J J 


J 1 


A4^1 

OH- J 1 


AA01 

OHy 1 


A4ST 

OH J J 


JO 


A4Q7 
onyz 


AAAfi 
OHHU 


A4^0 
OHJU 


'XO 
jy 


AA83 
OHOJ 


AAQH 

onyu 


AAS1 
OHJ J 


AO 
4U 


AAQ3 
onyj 


AAA1 
OHHJ 


AAAA 
OHHH 


A1 
4 1 


AA^1 
OH J 1 


A/1QA 

onyn 


AA^l 
OHJ J 


4Z 


AA83 
OHOJ 


AAQA 

onyn 


04JJ 


A3 
4 J 


AA71 
OH / J 


A/1Q^ 
04yj 


04 / J 


44 


AAQ7 

onyz 


AA/1^ 
044 J 


04 J U 


A*\ 
4J 


AAQ7 

onyz 


AAAA 
0440 


AA^H 
04 J U 


AA 
HO 


AAQA 

onyo 


AAAQ 
044 y 


AA^H 
04 J U 


Al 
H / 


AA1Q 

OHjy 


AAQ7 
04y / 


AAA1 
0441 


ho 


A A AS 
OHHO 


AAQK 

OHyo 


AA^O 
04JU 


AO 


AARO 
OHOU 


AAAQ 
OHHy 


AAsn 

04JU 




AA1Q 

OHjy 


AAOQ 

onyy 


AAA1 
044 1 


J 1 


AAA8 
OHHO 


OJUU 


AA^O 
04 J U 


S7 
JZ 


AA^8 
OH JO 


OJU 1 


AAAO 
OHOU 


J J 


AAS8 
OH JO 


OJUZ 


AAAO 
OHOU 


^A 
JH 


AA^B 
OH JO 


OjUj 


AAAA 
OHOU 


jj 


AASR 
OH JO 


A^OA 
OJUH 


AAAO 
OHOU 


^A 
JO 


AA^B 
OH JO 


OJUJ 


AAAO 
OHOU 


J / 


AAQ3 

onyj 


AAA7 
OHH / 


AAAA 
OHHH 


JO 


OJUO 


OH J J 


A^H7 
OJU / 


jy 


AA51 
04 J 1 


OjUo 


04 J J 


Afi 

ou 


ojuy 


AA^ 
OH J J 


A^H7 
OJU / 


A1 
01 


A/l^G 
04jo 


A^ 1 C\ 
Oj 1U 


A A AH 
040U 


A7 


04 jo 


A^ 1 1 
OjI 1 


A/1 AH 
040U 


A3 
OJ 


A^ 1 7 
OJ 1Z 


A/17H 
04 /U 


04/1 


A/1 


A^ 1 7 
Oj 13 


Aid/lO 
044y 


04 J U 


A^ 
OJ 


04JO 


A^ 1 A 
Oj14 


040U 


OO 


A^ 1 ^ 

OJ 1 J 


AAAH 
044U 


A/1A1 
0441 


A7 
0 / 


A^ 1 7 
OJ 1Z 


AA7A 
04/0 


AA77 
04 / / 


05 


A^ 1 A 
OJ lO 


AA7A 
04 /O 


AA77 
04 / / 


AO 

oy 


A^ 1 7 
OJ 1 / 


AAAQ 
OHHy 


AA^H 
04 J U 


7H 
/u 


A/171 
04 / J 


A^l ft 
OjIo 


04 / J 


71 
/ 1 


A/178 
04/0 


A^ 1 Q 

oj iy 


04 J U 


/Z 


A^ 1 7 
OJ 1Z 


A/17Q 

04 /y 


A/477 
04 / / 


71 
Id 


A^ 1 A 
OJ 10 


AA7Q 

04 /y 


A^177 
04 / / 


/4 


A/l^ 1 
04 J 1 


OjZU 


04 J J 


7^ 

/ J 


A/i on 

04oU 


A^ 1 Q 
Oj iy 


04jU 


7A 
/O 


A^7 1 
OjZI 


AAAQ 
044y 


04jU 


7/ 


a a no 
o47o 


£LA C7 

o4j / 


o4jU 


78 


6439 


6522 


6441 


79 


6458 


6523 


6460 


80 


6524 


6525 


6526 


81 


6458 


6527 


6460 


82 


6458 


6528 


6460 



Q1 

83 


A /I OA 

6480 


A/1 CT 

645 / 


04DU 


OA 

84 


0529 


6530 


A/lAfi 
040U 


oc 
85 


ACO 1 

0531 


ACOO 

6532 


A/175 
04 / J 


OA 

86 


A5H 
0535 


0443 


AAAA 
0444 


ot 
8/ 


0529 


A/1 CO 

6459 


0400 


oo 
OO 


052? 


A/1 A 1 
0401 


A/lAfi 
040U 


on 
89 


A /I oi 

0483 


ACOA 

6520 


A/151 
0453 


90 


ACO. A 

0534 


ACO C 

6535 


A51A 

0530 


a 1 

91 


AC 1 c 
05 1 5 


A/l/l A 

6446 


A/1 /I 1 

0441 


92 


Z~ C 1 c 

6515 


A/1 /I C 

6445 


A/1/11 

6441 


AO 

93 


6529 


A/1 AC 

6465 


A/1 AA 

6460 


94 


ZTCO A 

6529 


/C/1 AA 

6466 


CA AA 

6460 


AC 

95 


ZT /I C 1 

6451 


iTCO T 

6537 


A/1 CO 

6453 


AZ" 
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/ /Id 


7/C7/I 

/6/4 


157 


7653 


/ /lo 


lo/y 


1 CO 

158 


/658 


/Hi 


/649 


1 en 
159 


/69z 


/6o4 


/649 


16U 


771 n 
/ /1U 


77on 
/ /ZU 


7^7/1 
/0/4 


1 iC 1 

161 


/68U 


^770 0 

//Z8 


7£00 

/6oZ 


1 /CO 

16Z 


/off 


7AAO 

/ool 


7^/1 G 

/649 


1 iCl 

163 


7658 


TTOn 

Illy 


"7£/in 
/649 


1 £/l 

164 


TiC/1 7 

/64/ 


/ /Zl 


7A/1G 

/649 


165 


7647 


773U 


7649 


166 


7692 


/688 


/649 


167 


7669 


T70 1 

llll 


7649 


1 ao 

168 


7596 


nil 1 

7731 


"7*711 

1151 


169 


7683 


7671 


7652 


170 


7658 


7733 


7649 


171 


7647 


7734 


7649 


172 


7735 


7648 


7717 


173 


7669 


7734 


7649 



1 7A 
1 /4 


/OoO 


7A71 
/O / 1 


/OJZ 


1 7^ 
1 / J 


771A 
/ /jO 


77fK 
/ /UJ 


/ /uo 


1 7 A 
1 /O 


771 n 
/ / 1U 


777^ 
/ /Zj 


7A74 
/O /*t 


1 77 
1 / / 


/OJ J 


777 A 
/ /ZO 


7^70 


1 70 
1 /O 


7££1 
/OOj 


7A70 
/O /o 


/o /y 


1 70 

i /y 


7717 
/ / J / 


7A70 
/O /o 


7A7Q 

/o /y 


1 Ofi 
15U 


/ jVO 


7710 
/ / Jo 


7717 
/ / JZ 


1 0 1 


/ jyo 


7710 

/ / jy 


7717 
/ / JZ 


1 07 
loZ 


/04 / 


77/lfi 
/ /4U 


7A/10 

/04y 


loi 


77/1 1 
/ /41 


77/17 
/ /4Z 


77/11 
/ /4j 


1 0/1 

lo4 


/004 


7£0^ 
/OOJ 


7A<7 
/OJZ 


1 0^ 

loj 


7AA1 

/ooi 


/OOJ 


7A<7 
/OJZ 


1 OA 
loO 


/04 / 


77/14 
/ /44 


7A/1Q 

/o4y 


1 07 

lo/ 


77/17 
/ /UZ 


777/1 
/ /Z4 


7^07 

/ooZ 


1 00 
loo 


7AA1 
/Oui 


7A7A 
/O /O 


7A^7 
/OJZ 


1 OO 

loy 


/004 


7£7£ 
/O/O 


7/^7 
/OjZ 


1 Oft 

iyu 


7A77 
/O /Z 


77/1^ 
/ /4j 


7A7/1 
/O /4 


1 01 
iy 1 


7A77 
/0 /Z 


/ /40 


/0 /4 


iyz 


/04 / 


7770 

/ /zy 


/o4y 


1 Ql 

iyj 


/ooy 


7770 

/ /zy 


/04y 


1 o>i 


7Aon 

/OoU 


77/17 
/ /4/ 


7A07 
/OoZ 




7771 
/ /Zi 


777H 
/ /ZU 


/O /4 


1 Q£ 

iyo 


77H7 
/ /UZ 


7770 
/ /Zo 


7A07 
/OoZ 


1 Q7 
iy / 


77A0 
/ /4o 


/ /UJ 


77HA 
/ /UO 


1 QQ 

iyo 


7^QA 
/ jyO 


77/10 

/ /4y 


7717 
/ / JZ 


1 OO 

177 


77^H 
/ / jU 


/04o 


/o4y 


7fin 
ZUU 


/ooy 


7711 

/ /ii 


7£/1 Q 

/o4y 


7fn 
ZU1 


7A0Q 

/ooy 


77^ 1 
/ / j 1 


/oyi 


7fi7 

ZUZ 


77^7 

/ /jZ 


7AQ0 

/oy<> 


7£7/l 
/O /4 


ZUi 


//jZ 


/o9 / 


/o /4 


ZU4 


/Ooi 


/o /o 


/0/y 


ZUj 


T71 O 

/ /lo 


//Zj 


//ly 


ZUo 


//41 


/ /ji 


//4i 


zu/ 


/o4/ 


//j4 


/o49 


7fl0 

ZUo 


77^^ 

/ /jJ 


7A1 7 
/OlZ 


771 ^ 
/ / 1 J 


zuy 


7A/I7 
/04/ 


77^£ 

/ /Do 


/o4y 


1 1 A 

Z1U 


7AAO 

/ooy 


77^/1 
/ /j4 


7£/1 Q 

/o4y 


Zl 1 


7/iOl 

/Ooi 


7AO^ 
/ OOJ 


7^^7 
/OJZ 


7 1 7 
Z1Z 


/ojU 


'7'7/1 /l 
//44 


7A/10 

/o4y 


111 

Zli 


/oo4 


77AA 
/ /UU 


/OjZ 


Z14 


/ooi 


T7AA 

/ /UU 


/OJZ 


ZU 


/ooi 


/ /Ul 


/o /y 


7 1 £ 

Zlo 


/Oyj 


77^ 1 
/ /j 1 


7£G1 

/oyi 


Zl / 


/ojI 


77/1 /I 

/ /44 


7A<7 

/OjZ 


O 1 o 

Zlo 


//j / 


/by I 


7A7/1 

/o/4 


219 


7757 


7698 


7674 


220 


7758 


7759 


7682 


221 


7699 


7642 


7715 


222 


7723 


7725 


7674 


223 


7710 


7745 


7674 


224 


7687 


7721 


7649 





/ UU 1 


7700 
/ i\jy 


7640 


lift 


7647 


7760 
/ /uu 


7640 


111 


767? 


7761 

/ /Ol 


7674 
/u /*+ 


998 


7687 
/ uo / 


7714 

/ / JH- 


7640 


990 


7660 

/DU7 


7760 
/ /uu 


7640 
/ o^ty 


210 


7SQ6 


11 fO 
1 /uz 


1111 

/ / jZ, 


911 

ZJ 1 


76S8 


7761 


7640 
lo^y 




767? 




lf\lA 






7791 

/ /Z 1 


7640 
lo^y 


914 


76R1 


/ /UU 


IODZ 


91S 

ZJ J 


767? 


776S 
/ IOJ 


767 4 
10 /*t 


916 


767ft 
/O /U 


7701 
/ /Ul 


767Q 
10 iy 


917 


77ft? 


7747 


7687 
/OoZ 


918 

ZjO 


7664 
/Dot 


771 1 
//ll 


/OJZ 


910 


766^ 


771 1 
//ll 


76^9 
/OjZ 


940 
z*+u 


7766 


7600 
/oy\j 


7767 
//Of 


941 


771 1 
/ / 1 J 


7669 
/OOZ 


7640 


242 


7692 


7734 


7640 


243 


7714 


7667 


7668 


244 


7716 


7662 


771 7 
/III 


245 


7672 


7768 


IfxlA 
/O l*t 


246 


7769 


7695 


7606 


SEQ ID NO 21 




1 


7770 


7771 


7779 

/ / /Z 


2 


7770 


7773 


1111 
1 1 1 Z 


3 


7774 


7775 


7776 
/ / /O 


4 


7777 


7778 


7770 

/ / /y 


5 


7780 


7778 


777Q 

/ / /y 


6 


7781 


7782 


I lOJ 


7 


7774 


7784 


lllfy 

1 1 10 


8 


7777 


7785 


lllQk 
1 1 Iy 


9 


7780 


7785 


111Q 

1 1 Iy 


10 


7786 


7778 


111Q 

Illy 


11 


7774 


7787 


111 fx 

1 1 10 


12 


7788 


7778 


7770 

1 1 iy 


13 


7774 


7789 


7776 
1 1 10 


14 


7786 


7785 


111Q 

1 1 iy 


15 


7781 


7790 


119.1. 
1 lOJ 


16 


7788 


7785 


1110 

1 1 iy 


17 


7791 


7778 


111Q 
1 1 iy 


18 


7792 


7775 


111 fx 

1 1 10 


19 


7793 


7778 


111 fx 
1 1 10 


20 


7781 


7794 


1191 
1 lOD 


21 


7791 


7785 


1110 
Illy 


SEQ ID NO 9 






1 


7795 


7796 


1 797 


2 


7798 


7796 


7797 


3 


7795 


7799 


7797 


4 


7800 


7796 


7797 


5 


7801 


7802 


7803 


6 


7798 


7799 


7797 



7 

/ 


70H/1 
/oU4 


77QA 
/ fyO 


77Q7 

/ iy i 


Q 
O 


/oUU 


77QQ 

/ /yy 


i iy i 


Q 


/oUl 


fo\)J 


/OUJ 


1 A 
1U 


70A£ 
/oUO 


7CA7 
/5UZ 


7om 


1 1 
1 1 


70A7 
/oU / 


70M7 
/oUZ 


7om 

/OUj 


i 7 

1Z 


77Q0 


/OUo 


7707 

1 ly 1 


13 


70A./1 
/oU4 


7700 

/ /yy 


7707 

/ /y/ 


1 A 
14 


70AQ 

/ouy 


77QA 

/ /yo 


7707 
1 ly 1 


1 ^ 
1 J 


70AX 
/oUO 


7on^ 


70A1 
/5U3 


1 A 
16 


70 1 A 

/olU 


70AQ 

/oUo 


TTAT 

1 ly 1 


1 7 
1 / 


70AA 

/800 


70A0 

/oOo 


1 ly I 


1 0 


70 1 1 

/81 1 


70 1 7 

/812 


70 1 0 

/813 


1 o 
19 


70 1 /I 

/814 


70A7 

/802 


70A0 

/o03 


OA 

20 


TOAT 

/80/ 


70A£ 

/805 


7OA0 

/803 


7 1 

21 


7Q 1 ^ 

/ol J 


7QA7 
/oUZ 


70M0 
/oU3 


77 

22 


7Q1 A 

/olu 


70A7 
/oUZ 


701 1 

/oi3 


70 
Id 


77A^ 

/ lyj 


70 1 7 
/ol / 


TTAT 

1 ly 1 


7/1 

24 


70AQ 


77QQ 

/ /yy 


77Q7 

1 ly 1 


7^ 


70 1 0 
/olo 


70 1 Q 

/oiy 


707A 
/oZU 


26 


70M/1 

/o04 


70A0 
/oUo 


7707 

1 ly 1 


2/ 


77O0 

/ /98 


707 1 

/o21 


TTAT 

1 ly 1 


70 
ZO 


7077 
/822 


70A7 

/o02 


7070 

/oZ3 


7Q 

ly 


70 1 A 

/ol4 


7on^ 
/oUj 


70A7 
/oU3 


om 
3U 


77Q0 

/ lyo 


707/1 

/oZ4 


TTAT 

1 ly 1 


31 


707^ 
/OZJ 


70 1 Q 

/oiy 


707M 
/oZU 


oo 
32 


/o26 


70 1 A 

/oiy 


707A 

/oZU 


oo 
33 


70 1 ^ 

/ol J 


70A^ 

/o05 


70A1 

/o03 


o /i 
34 


TTAO 

/ /98 


70 1 7 

/ol / 


TTAT 

1 ly 1 


o ^ 
3j 


70 1 A 

/810 


707 1 

/o21 


TTAT 

1 ly 1 


O/C 

36 


TOAA 

/800 


TOT 1 

/821 


TTAT 

1 ly 1 


37 


7827 


TTA/C 

7796 


TTAT 
//9/ 


38 


TOO O 

7828 


TOAT 

7802 


TOAO 

78U3 


39 


TO 1 A 

781U 


TOT/1 

7824 


TTAT 

1 ly 1 


40 


TOAA 

7800 


T07/1 

/824 


nnc\n 
1 ly 1 


/i 1 
41 


TOTA 

7829 


TOO A 

/83U 


TOO 1 

/831 


/it 
42 


TOOT 

/832 


TOOO 

/833 


TOO/1 

/o34 


43 


TOOT 

/o32 


TOO ^ 

/835 


700/1 

/o34 


A A 

44 


/836 


TOOA 

/83U 


700 1 

/83 1 


A £ 

45 


/83/ 


TOO A 

/83U 


700 1 

/831 


46 


TOOT 

/832 


TOO O 

/838 


700/1 

/834 


A T 

47 


TOO A 

7839 


TOO A 

/83U 


TOO 1 

/831 


A O 

48 


TOOT 

/832 


no A A 
/84U 


TOO/1 

/o34 


A A 

49 


TO /I 1 

7841 


TOO A 

783U 


TOO 1 

/831 


£A 

50 


TO/IT 

/842 


TO/1 0 

/843 


TO/1 yi 

/o44 


c 1 
51 


no a c 
7845 


TO/1 A 

7846 


no A T 
/84/ 


52 


7832 


TO A O 

7848 


TOO /I 

7834 


53 


7849 


7830 


7831 


54 


7845 


7850 


7847 


55 


7851 


7846 


7847 


56 


7852 


7853 


7854 


57 


7851 


7850 


7847 



332 



58 

JO 


/ O J> J 


7830 

/ O JO 


7831 

/ O J 1 




7856 

/ OJU 


7846 


7847 

/ 0*T / 




7899 


7857 

/ O J / 


7831 

/ O J 1 


61 
u i 


78?Q 


7858 

/ O J o 


7831 

/ O J 1 


6? 


7X56 

/ OJU 


7850 

/ OJU 


7847 

/ OH / 


63 


7836 
/ oju 


7857 

/ O J / 


7831 

/ O J l 


64 

Of 


7836 

/ 0 JO 


7858 
/OJO 


7831 
/OJ 1 


65 

O J 


785? 


7850 


7854 

/ OJH- 


66 


785? 


7860 
/ooo 


7854 


67 

O / 


7837 


7857 
/ O J / 


7831 
/OJ 1 


68 


7837 


7858 

/OJO 


783 1 
/OJ 1 


60 


7861 
/ oO 1 


78^3 

/ O J J 


/OJ4 


70 
/U 


786? 
/ ©oz 


783^ 
/OJ J 


7834 

/5j4 


71 


7863 
/OOJ 


7860 
/oOO 


78^4 
/oj4 


7? 

/z 


7864 


7865 

/ OOJ 


7866 
/oOO 


73 
/J 


786? 


7838 
/ OJO 


7834 
/OJ't 


74 


7867 
/ oo / 


7850 


7834 


75 


7830 


7857 
/ O J / 


7831 
/OJ 1 


76 
/o 


7830 


7858 
/ OJO 


7831 
/OJ 1 


77 


7867 
/ OO / 


7838 

/ OJO 


7834 
/ Oj4 


78 
/ o 


7861 
/OOl 


7860 
/ OOU 


7854 

/OJ4 


7Q 

/y 


7841 
/ 04- 1 


7858 
/ 0 JO 


7831 
/OJ 1 


80 


7868 


7853 


7834 

/ O JH 


81 


7869 


7859 


7834 


82 


7870 


7833 


7834 


83 


7871 


7838 


7854 
/oJH 


84 


7870 


7835 


7834 

/Oj4 


SEQ ID NO 12 




1 


7872 


7873 


7874 
/o /4 


2 


7872 


7875 


787/1 
/o /4 


3 


7876 


7873 


7874 
/o /4 


4 


7876 


7875 


707/1 
/O /4 


5 


7872 


7877 


7874 
/5 /4 


6 


7878 


7873 


/5 /4 


7 


7878 


7875 


787/1 
/O /** 


8 


7876 


7879 


7874 


9 


7880 


7873 


787 '4 
/o /4 


10 


7880 


7875 


7874 
/o /4 


11 


7872 


7881 


787 '4 
/o /*f 


12 


7878 


7879 


7874 
/o /4 


13 


7882 


7883 


7884 
/oo4 


14 


7885 


7886 


7884 
/oo4 


15 


7885 


7883 


7884 
/5o4 


16 


7887 


7873 


7874 
/o /4 


17 


7887 


7875 


7874 
/o /4 


18 


7880 


7879 


/o/4 


19 


7876 


7888 


7874 


20 


7889 


7873 


7874 


21 


7889 


7875 


7874 


22 


7890 


7891 


7892 


23 


7893 


7894 


7895 



24 


/ 0~U 


7X07 

/ 07 / 


7X74 

/ O / *T 


25 


/ 070 


7886 

/OOU 


7884 

/ OOH 


26 


7X0X 

/ 0"O 


78X1 

/OOJ 


7XX4 
/ 004 


71 


7800 
/ oyy 


7X71 
/ o / J 


7X74 

/ O / *T 


28 


7X00 


7X75 

/ O / J 


7X74 
/ o /*t 


29 


7000 


7XX6 

/ OOU 


7XX4 

/ OOH- 


10 


7000 
/ yuu 


7XX1 

/OOJ 


78X4 
/ OOH 


11 


7X76 
/ o / u 


7001 

/7U 1 


7X74 
/O /H- 


19 


7009 

/yUZ 


7X71 

/ O / J 


7X74 
/ 0 /H 


n 


7009 
/yUZ 


787^\ 

/0 / J 


7874 
/0 /*f 


14 


7X06 

/ 0!70 


787^ 
/O / J 


7874 
/0 /H- 


15 

J J 


7001 

/yuj 


787^ 

/0 / J 


7874 
/0 /H- 


16 
JO 


7004 
/ yUH 


700^ 

/yuj 


7006 

/yuo 


17 


7X7X 
/ 0 / 0 


7888 
/ 000 


7874 
/0 /H- 


18 

JO 


/ o /z 


70H7 

/yu / 


7874 
/0 /H 


10 


700X 


7X07 

/07 / 


7874 
/O /H- 


40 

HU 


7X01 


7000 

/y\Jy 


7X05 

/ oy j 


41 


7XX0 


7X70 
1 0 ly 


7X74 
/ 0 /H 


4? 


7X01 

/ 07J 


7010 
/y iu 


7805 
/ Oyj 


41 


701 1 

/7l 1 


7019 
/y YZ 


70 1 1 

/y i j 


44 


7014 
/ y l*t 


7X01 

/ 071 


7809 

/oyz 


45 


701 5 

/ y 1 J 


7X71 
/ o / J 


7X74 
/O /*t 


46 


700X 
/yuo 


7X7S 
/ 0 / j 


7874 
/O /H- 


47 

*T / 


7XX7 
/ OO / 


7X77 
fo/l 


7874 
/0 /H- 


4X 
*+0 


7016 
/y lO 


7005 


7006 

/yuo 


40 


701 5 


7017 
/y 1 / 


7874 
/O /*f 


50 


701 8 

ly 1 0 


7801 

/oy i 


7809 

/oyz 


51 


7010 

/y iy 


7090 
/yzu 


7Q06 

/yuo 


57 

JZ 


7X7X 
lo/o 


7001 

/yui 


7874 
loll 


^1 


7880 
/ooU 


7888 
/ooo 


lo /4 


S4 


/oyy 


7870 
lo/y 


7874 
/o /4 




701 ^ 

/y 1 j 


7071 
lyZi 


7874 
/o /4 


S6 
JO 


7Q99 
/yZZ 


701 7 
/y iZ 


7Q1 1 

/y 1 j 


^7 


788^ 

/ OOJ 


7071 
lyZj 


78Q4 
/OOH 


SX 

JO 


7094 
/yzn 


7070 
/yZU 


7006 

/yuo 


50 

jy 


709^ 
/yz J 


7871 
/o/j 


7874 
/o /H 


60 
ou 


709^ 

/yzj 


787^ 


7874 
/0 /H 


61 

O 1 


7096 
/ yZO 


7X04 
/ oyn- 


7805 
/oyJ 


69 
oz 


7097 
/"Z / 


7871 
/0/J 


787 '4 
/0 /H- 


61 

OJ 


7097 

/yz / 


787^ 
/0 / J 


7874 
/0 /H- 


64 

OH- 


7098 
/yzo 


7Q90 
lyZKj 


78Q5 

/oyj 


65 

O J 


701 0 

/yiy 


700^ 

/yuj 


7Q06 

/yuo 


66 
oo 


7090 

lyLy 


7877 
10/f 


7874 
/o /H- 


67 
o / 


7010 


7090 
/yZU 


7Q1 1 

/yj 1 


6X 
oo 


7019 
lyJL 


709 n 
/yzu 


7QO£ 

/yuo 


60 

oy 


7800 
loyy 


7Q77 
loll 


707/1 

/o /4 


70 


7933 


7920 


7895 


71 


7934 


7920 


7931 


72 


7902 


7877 


7874 


73 


7896 


7877 


7874 


74 


7924 


7905 


7906 



334 



75 


7880 


7001 
/ y\3 1 


7874 


76 


7078 


7005 


7895 
1 oy j 


77 


7887 
/ oo / 


7881 
/ 00 1 


7874 


78 


7010 


700 5 




70 


7090 


701 5 


7874 


80 
ou 


7017 


7005 


7006 


81 

01 


7004. 


7016 

/7JU 


7006 




7011 


7005 


7805 
/ oyj 


81 


7014. 


7005 


7011 
/ yj 1 


84 

OH- 


7808 


7071 


7884 

/ 00*+ 


85 


7801 


7017 
/yj / 


7805 
/ oyj 


86 
OO 


78Q6 


701 5 


1 0 /*+ 


87 


7Q07 


7Q15 


7874 
/ O IH 


oo 


/7ZO 


7Q00 


7805 
/ oyj 


80 
oy 


7000 


7071 


7884 

/ OOH- 


on 


7018 
lyjo 


7010 

/yjy 


7884 

/ OOH 


01 

y 1 


7880 
/ ooy 


7888 
/ooo 


7874 


07 
yz. 


7076 


701 0 
/y iu 


7805 
/ oyj 


01 

yj 


7040 


7041 


1 7*rZ, 


04 
yH 


7040 


7041 


7047 


OS 

y J 


7008 


7877 
loll 


7874 

/ O IH 


96 


7902 


7944 


7874 

/ O / *T 


97 


7896 


7944 


7874 

/ O /H- 


98 


7903 


7944 


7874 
/ 0 / 1 


99 


7945 


7946 


7047 


100 


7948 


7946 


7047 


SEQ ID NO 20 




1 


7949 


7950 


7051 

iyj 1 


2 


7952 


7953 


7054 


3 


7952 


7955 


7Q54 


4 


7949 


7956 


7QS7 


5 


7958 


7953 


7Q^/1 

/yj^ 


6 


7958 


7955 


7QSA 
/yjH 


7 


7949 


7959 


7Q60 

/you 


8 


7949 


7961 


7Q57 


9 


7962 


7950 


7Q51 


10 


7963 


7964 


7065 


11 


7966 


7967 


7068 

iyoo 


12 


7949 


7969 


7Q5 1 
/y j 1 


13 


7970 


7967 


7068 

iyoo 


14 


7949 


7971 


70S 1 


15 


7949 


7972 


7Q51 

iyj 1 


16 


7949 


7973 


7QS7 

Iyj 1 


17 


7974 


7964 


7075 
iy 10 


18 


7976 


7977 


7Q78 
iy lo 


19 


7966 


7979 


/yoo 


20 


7952 


7980 


7954 


21 


7952 


7981 


7954 


22 


7970 


7979 


7968 


23 


7974 


7982 


7975 


24 


7983 


7984 


7960 



9S 
LJ 


7QA9 

/yoz 


70^A 

/yjo 


7Q^7 

fyj / 


ZO 


/yoj 


7QA7 

/yo / 


7QAC 

/yoo 


97 
Z 1 


7Q7A 

/y /o 


70QA 

/yoo 


707C 

/y /o 


9a 

Zo 


7QC7 

/yo / 


7QAA 

/yo4 


/yoj 




7QAQ 

/y4y 


70QC 

/yoo 


7O0O 

/yoy 




70^8 


7QCA 

/you 


/yj4 


7 1 


70^8 


70C1 

/yoi 


/yj4 


79 

JL 


70AQ 

/y4y 


7Q0A 

/yyu 


/yoy 


77 


/y4y 


7001 

/yy i 


HQ< 1 

/yj i 


34 


70A0 

/yoz 


/yo4 


/yoo 


7^ 

JJ 


7QC^ 

/yoj 


/y /y 


/yoo 


7£ 
JO 


/yyZ 


/yo4 


7AAT 

/yyj 


j / 


/yy4 


/yyj 


/9oo 


7G 


/yyo 


OAAC 

/yyj 


79oo 


jy 


7QQ7 

/yy / 


7G^A 

/yjo 


7QC7 

/9j / 


aa 

4U 


/yy© 


OGOO 

/yyy 


7HC7 

/yjl 


ai 
41 


7QA0 

/yoz 


OAAA 

/yoy 


7Af 1 

/yj\ 


A9 
4Z 


70A7 

/yo3 


©AAA 

oUUU 


/yvj 


AX 
43 


/y /4 


OAA 1 
oUUl 


707C 

/y /j 


AA 
44 


caao 

oUUZ 


CAA7 

oUU3 


/yj4 


4j 


70AA 

/yoo 


OAA^ 

/yyj 


/yoo 


AA 


caaa 
5UU4 


OOQ^ 

/yyj 


/yoo 


A7 
4/ 


/yy / 


/y©4 


7A/:a 

/you 


45 


7Q7A 

/y /u 


700^ 

/yyj 


/yoo 


4y 


/yoz 


OAO^ 

/y /3 


/yjl 


J\J 


7Q7A 

/y /o 


CAA^ 


7A70 

/9/o 


C 1 

J 1 


oUUO 


OOO^ 

/yyj 


/9oo 


^9 

JZ 


oaao 
oUU/ 


OOA/1 

/yo4 


/9o5 


^7 
j3 


/y /4 


OAAA 

8000 


7975 


54 


/y /4 


OAAO 

8008 


7975 


cc 

JJ 


8009 


7ft77 

7977 


7H70 

7978 


JO 


oai a 
8010 


8003 


7954 


J / 


oni 1 
801 1 


oa 1 o 
8012 


OA 1 "? 

8013 


jo 


oUUz 


OA1 /I 
8014 


7Af /i 

7954 


<o 

jy 


QA1 ^ 
8U1 5 


OAT C 

8016 


OA 1 "5 

8013 


AH 

ou 
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OA 1 H 
8U1 / 


7AOA 
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ai 
01 


OA1 O 

oUlo 


OA 1 A 

oOiy 


OA 1 O 

8013 


oz 
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OA 1 £L 
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03 


OAAA 

ouuy 


/986 


7978 
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04 


/yo 1 
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05 


/yy© 


OAI 1 

8021 


7Af T 
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00 


OQQ7 

/yoj 
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7957 


A7 

0/ 


oUzi 


OAO A 

8024 


7954 


Oo 


oUzj 


7AAf 

/yyj 


TA£0 

/968 


AO 

oy 


/yoz 


7AOO 

7988 


7989 


OA 


7AOC 


TAAC 

7995 


7968 


71 


7983 


8026 


7957 


72 


7963 


8027 


7965 


73 


7974 


8028 


7975 


74 
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7978 


75 


7997 


7973 


7957 
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77 
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ou 
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OUl 4 


70SA 
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oz 
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8ni4 

0UJ4 


70S4 
/Vj4 


83 

O J 


7Q40 

ly^y 


8ms 

OUJ J 


8n^A 
OUJO 


84 

OH- 


8n^7 

OUJ / 


7QSQ 

/yjy 


7Q6n 

/you 


8S 


8n^7 

OUJ 1 


70A1 

/yoi 


70^7 

/yj / 


86 
OO 


8m s 

OU 1 J 


oUIZ 


cm i 
oUl J 


87 
0 / 


OUJo 
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cni i 
oUl j 


88 
oo 


iy /4 


oUjy 


707^ 

Iy /j 


8Q 
oy 


707/1 

iy /4 


oU4u 


Iy Ij 


on 

yyj 


7Q4Q 

/y^y 


5U41 


oUJO 


01 

y i 


7008 


0U4Z 


/you 


0? 
yz 


8n43 
OU4J 


5U44 


oU4j 


03 
yj 


8046 
0U40 


8nA7 
oU4 / 


oU4o 


04 


804Q 

ouny 


OUZ4 


/yj4 


OS 

yj 


7Q69 

/yoz 


8nsn 

oUJU 


70^ 1 

/yj 1 


yyj 


80S1 

OUJ 1 


8nS7 
oUjZ 


oUjj 


07 


80S4 
0UJ4 


OUjZ 


oUjj 


08 
yo 


8ns 1 

OUJ 1 


8ns^ 

OUJ J 


oUj j 


00 

yy 


80S1 

OUJ 1 


oUJO 


cn^ 
oUjj 


inn 


8ns 1 

OUJ 1 


80S7 
oUj / 


oUjj 


1 m 


80S1 

OUJ 1 


8nsc 

OUJO 


OUJJ 


i no 

1UZ 


8ns 1 

oUJl 


oUjy 


oUjj 


1UJ 


0UJ4 


oUjj 


oUjj 


1 (\A 
1U4 


oUj4 


oUj / 


oUjj 


1 ns 

1UJ 


5Uj4 


oUjo 


oUjj 


i n^ 

1U0 


oUj4 


oUjo 


oUjj 


1U/ 


oUj4 


oncn 

oUj9 


OAO 

oUjj 


1 nc 

1U0 


oUOU 


oUol 


oUoz 


1 no 
iuy 


cn^ 1 

OUj 1 


oUoj 


oUjj 


1 1 n 


cn^ 1 

OUJ 1 


oU04 


OAf T 

oUjj 


1 1 1 


ens 1 
oUj 1 


oUoj 


oUjj 


1 1 7 
1 1Z 


8ns 1 

OUJ 1 


oUOO 


oU J J 


1 1 3 


8ns4 

5UJ4 


oUOj 


oUjj 


1 14 
1 14 


0Uj4 


oUo4 


oUjj 


1 1 S 


8ns4 

5UD4 


oUoj 


oUjj 


1 1 fx 
1 10 


5Uj4 


oUoo 


oUjj 


1 1 7 

11/ 


ouo / 


oUOO 


oUoy 


1 1 8 
1 10 


oUu / 


oU/U 


oUoy 


1 1 Q 

i iy 


cn7i 

oU/ 1 


cn77 

oU/z 


OU/J 


1 on 

1ZU 


5U0U 


oU/4 


oUoz 


1Z 1 


oU/j 


oU/o 


0077 


122 


8078 


8068 


8079 


123 


8078 


8070 


8079 


124 


8080 


8076 


8081 


125 


8082 


8083 


8084 


126 


8051 


8085 


8053 



1 97 

1 Z / 


8086 
OUOO 


8061 
OUO 1 


8087 

OUO / 


198 


8088 
ouoo 


8068 
ouoo 


8070 
ou iy 




ouoo 


8070 
ou /u 


8070 
OU Iy 


1 10 

1 Ju 


80S4 


808S 

OUOJ 


80S1 

OUJ J 


111 


80S1 

OUJ 1 


8080 

OUO" 


80S1 

OUJ J 


1 19 

1 JZ 


8000 

0U!7U 


8001 

OU" 1 


8009 
ouyz 


1 11 


8001 
o\Jy j 


8061 
OUOl 


80Q4 
0Uy4 


1 14 

1 J4 


80QS 
OUyj 


8079 
OU /Z 


8071 
OU I j 


1 IS 


80S4 
0UJ4 


8080 
ouoy 


80S1 
OUJ J 


1 16 
1 jO 


8006 

ouyo 


8076 
oU /O 


8007 


1 17 


807S 
oU / J 


8070 
oU /U 


8077 
oU / / 


1 18 


80S 1 
oU J 1 


8008 
oUyo 


80S1 
oUJ d 


1 1Q 

i jy 


8000 

ouyy 


8H61 
5U01 


5UV4 


1 40 

14U 


8086 
8U50 


8074 
oU/4 


8087 
5U5 / 


1 41 
in 


8080 
oUoU 


8068 
oUOo 


8081 
oUol 


1 49 
14Z 


8080 
oUoU 


8070 
oU /U 


8081 
oUol 


141 


8089 
OUoZ 


81 00 
olUU 


8101 

OlUl 


144 


8089 
ouoz 


81 09 
o 1UZ 


8101 
o 1U1 


14S 


80S4 


8008 

0U70 


80S1 
OUJ J 


146 


81 01 
o 1 \)j 


81 04 
0 1U4 


80S1 
oUJ J 


1 47 
14 / 


80S 1 
OUJ 1 


81 OS 
olUJ 


80S1 
oUJJ 


148 

1H0 


80S1 
OU J 1 


81 06 

oiuo 


80S1 
oUJ J 


140 


8001 


8074 
oU /4 


8004 
oU!/4 


1 SO 


80S1 
OU J 1 


81 07 
OlU / 


80S1 

OUJ J 


1 s 1 

1 J 1 


81 08 
0 1 Uo 


81 OQ 

oiuy 


8110 
o 1 1U 


1 S9 

1 JZ 


80S4 
5UJ4 


81 06 
01U0 


80S1 
OUJJ 


1 SI 


80S4 
5UJ4 


81 OS 
oIUj 


80S1 
oUjj 


1 S4 
1 J4 


8111 
ol 1 1 


8076 
oU /0 


8007 

ouy / 


1 SS 


8117 
ol 1Z 


8070 
5U /U 


8111 
ol 1 J 


1 S6 
1 JO 


oUj4 


8 1 H7 
olU/ 


CAS1 
oUjj 


1 S7 
1 J I 


81 fil 
olUj 


8fi8S 
oUoj 


OUJJ 


1 S8 
1 JO 


ol 14 


811^ 
ol 1 J 


Q 1 1 £ 
ollO 


1 SO 


8114 
5114 


8117 
oil/ 


81 1 £ 
OllO 


1 AH 
10U 


oUO/ 


8118 
olio 


ouoy 


1 61 


81 1 O 
ol iy 


oUOl 


8AA7 
oUOZ 


1 69 
10Z 


8000 

ouyy 


8074 
OU /4 


80Q4 
oU74 


1 61 

lOJ 


8006 

ouyo 


8068 
oUOo 


8H07 

ouy / 


1 64 
104 


81 70 
51ZU 


8068 
OUOo 


8171 

olzl 


1 6S 
10J 


8006 
oUyO 


8070 
oU /U 


8007 

ouy / 


1 66 
100 


8086 
0U0O 


81 79 
olZZ 


8H87 
oUo / 


1 67 
10 / 


81 71 
o IZj 


81 (\A 
51U4 


8fK1 
oUjj 


1 68 
loo 


8078 
oU /o 


8118 
olio 


8H7Q 

ou /y 


1 60 

loy 


811/1 
ol 14 


81 7/1 
olZ4 


0 1 1 £ 
OllO 


1 70 
1 /U 


8071 
OU / 1 


8 1 7S 
olZJ 


oU/j 


1 71 
1/1 


ouyu 


81 7A 

olzo 


8HQ7 

oUyz 


1 7"*) 

1 /z 


O 1 77 

olz/ 


oUol 


oUoz 


173 


8051 


8128 


8053 


174 


8071 


8129 


8073 


175 


8071 


8130 


8073 


176 


8131 


8061 


8087 


177 


8103 


8098 


8053 



1 78 
1 /o 


81 71 
5 IZi 


0A8C 

5Uoj 


0AC1 


1 70 


5Uj4 


8178 

8128 


8AC1 

oUji 


i fin 

15U 


81 17 
51iZ 


0111 

olii 


8AAO 
oUo2 


151 


8 1 1 O 
5 1 \ y 


80 /4 


8A£0 

8062 


1 87 
1 5Z 


5U55 


0110 

olio 


0A7A 

80/9 


1 OJ 


81 1 1 
5111 


8A£0 

8068 


0AO7 

809/ 


1 84 
154 


8111 
ol 1 1 


OA7A 

80/0 


0AO7 

809/ 


1 8C 

1 OJ 


51i4 


80 11 


OA71 

80 /i 


1 8£ 
150 


8A80 
OUOZ 


0 1 1 C 

olij 


01 A1 

8101 


1 87 
15/ 


0 1 Al 

810i 


O 1 AC 


O AC1 

805i 


1 88 

loo 


0 1 1/C 

olio 


OAC5 

©083 


OAO A 

8084 


i eo 
189 


0 1 17 

01 i 1 


OAOO 

808i 


OAO A 

8084 


1 on 


8 1 1 0 

olio 


0 1 00 

01 22 


OA/CO 

8062 


1 01 
191 


o i in 
81i9 


011c 
8115 


011/ 
8116 


1 07 

iyz 


8 1 lO 

oiiy 


oil/ 


0 1 1 c 
8116 


1 Ol 

i9i 


0 1 1 A 

01 14 


O 1 AA 

81U9 


0 1 1 a 

8116 


1 Q/l 


8 1 Af\ 

814U 


OA7A 

80/0 


01 1 7 


1 QC 


8 1 77 
812/ 


OA7/1 

80/4 


OA^O 

8062 


1 OA 

iyo 


81/11 
5141 


011c 
ol 1 J 


8116 


1 07 


81/11 
5141 


Ol 17 

oil/ 


01 1 r 
8116 


1 08 

iyo 


8142 


O 1 AA 

8100 


O 1 A 1 

8101 


1 QQ 

\yy 


8 1 /17 

8142 


O 1 AO 

8102 


OAO A 

8084 


7AA 
ZUU 


81/11 

o!4i 


O 1 AA 

8100 


O 1 A 1 

8101 


7A1 

ZU1 


81/11 

o!4i 


O 1 AO 

8102 


OAO A 

8084 


7A7 
ZUZ 


806/ 


O 1 A A 

8144 


O 1 A C 

8145 


7A1 
ZU3 


8111 

olil 


OA7/I 

80/4 


OA07 

8087 


7A/1 

204 


OAOO 

8082 


O 1 A £L 

8146 


O 1 A 7 

8147 


7A< 
ZlO 


OAOC 

8095 


010c 
8125 


O AT? 

8073 


7A£ 
20o 


812i 


O AAO 

8098 


O AC 

8053 


7A7 

20/ 


o 1 in 
81i9 


O 1 O A 

8124 


01 1/ 
8116 


7A0 

208 


OAOC 

8075 


O 1 A O 

8148 


O ATT 

8077 


209 


o i /in 

8149 


011c 
81 15 


8116 


7 1 A 

210 


oi /in 
8149 


Ol 17 

8117 


8116 


71 1 
211 


o i cn 
8150 


0 1 c 1 

8151 


8152 


717 

212 


0A70 
80/8 


O 1 A A 

8144 


O 1 A C 

8145 


711 

zl J 


oaoi 
80/1 


0 1 Cl 

8153 


OAT) 

8073 


214 


8095 


81i0 


O AT> 

8073 


71^ 
Zl J 


8095 


O 1 OA 

8129 


OAT? 

8073 


7 1 A 

216 


01 1 o 
ol 19 


0 1 00 
8122 


8062 


21/ 


O 1 A 1 

8141 


O 1 O A 

8124 


01 1/ 
8116 


710 

zlo 


8154 


O AC O 

8058 


OAO 

8053 


7 1 Q 

219 


ol 14 


0 1 c c 

8155 


01 1 / 
81 16 


70A 

220 


o 1 r\i 
olUi 


8156 


OAO 

8053 


221 


8123 


O 1 AC 

8105 


O AC O 

8053 


III 


O 1 AC\ 

5149 


O 1 O A 

8124 


81 16 


OO 7 

223 


8157 


8061 


8062 


224 


8158 


8061 


8094 


225 


8159 


8160 


8161 


226 


8162 


8163 


8164 


227 


8165 


8061 


8087 


228 


8166 


8061 


8087 



99Q 
ZZy 


81 A 7 

010 / 


5U01 


8H87 
5U5 / 


9^0 


81 £8 


8HA1 
5U01 


5U0Z 


911 

ZJ 1 


81 1£ 


8 1 aa 
51UU 


81 HI 
OlUl 


9^9 
Z jZ 


o i JO 


8 1 C\l 
5 1UZ 


81 fil 
51U1 


111 


8119 
51 1Z 


8118 
5115 


8111 
5113 


HA 


81 £0 

5 ioy 


8 1 no 

5iuy 


81 1 (\ 
51 1U 


11$ 


8 1 1(\ 
51 /U 


8AA1 
oUol 


8AQ/1 

5uy4 


116 


8 1 97 
51Z / 


8 1 11 
51zZ 


oUOZ 


111 


8H88 
5U55 


81/1/1 

o!44 


81/1^ 

o14j 


HQ 
Z35 


8111 
o!3 1 


olzz 


OA07 

oOo/ 


HQ 
L5y 


8171 
51/1 


5133 


OA/CO 

oOoz 


Z4U 


O 1 

51 /Z 


oUol 


o094 


241 


8139 


8109 


81 1 £ 

ol lo 


242 


8173 


8068 


olzl 


243 


8075 


8174 


OA77 

oU// 


244 


8090 


8175 


OAAO 


245 


8176 


8125 


oU/3 
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1 


o 1 n 

81 77 


O t TO 

8178 


0 1 70 

01 fy 


2 


f) 1 OA 

8180 


8181 


8 1 70 

ol fy 


3 


8182 


8183 


010/1 

olo4 


4 


8185 


8183 


O 1 QA 

olo4 


5 


8180 


8186 


0 1 1C\ 

01 /y 


6 


8187 


8181 


0 1 7A 

01 fy 


7 


8188 


8181 


0 1 7A 

01 /y 


8 


8189 


8190 


O 1 O 1 

oiy i 


9 


8192 


8190 


O 1 A1 

olyl 


10 


8193 


8190 


O 1 A1 

olyl 


11 


8182 


8194 


O 1 O A 

8184 


12 


8195 


8190 


O 1 A 1 

8191 


13 


8196 


8183 


O 1 O A 

olo4 


14 


8185 


8194 


O 1 O A 

5184 


15 


81 77 


8197 


8179 


16 


8198 


8199 


on AA 

8200 


17 


8187 


8186 


o 1 nc\ 
8179 


18 


8188 


8186 


O 1 *7A 

8179 


19 


8189 


8201 


O 1 A 1 

olyl 


20 


8189 


8202 


O 1 A1 

olyl 


21 


8198 


8203 


AA 

8200 


22 


8204 


8205 


ozOO 


23 


8206 


8183 


O 1 O A 

8184 


24 


8192 


8201 


O 1 A 1 

8191 


25 


8192 


8202 


O 1 A 1 

8191 


26 


8193 


8201 


8191 


27 


8193 


8202 


O 1 A 1 

8191 


28 


8189 


8207 


Ol A1 

8191 


29 


8192 


8207 


8191 


30 


8193 


8207 


8191 


31 


8208 


8194 


8184 


32 


8196 


8194 


8184 


33 


8209 


8202 


8191 



14 

J4 


£1 OS 

0 1 7J 


8001 
OZU i 


8101 
o i y i 


J J 


O 1 7J 


8909 


8101 

017 1 


JO 


81 8? 
o i oz 


8910 
OZ 1 u 


81 84 

0 1 OH 


17 
J / 


81 08 

0 1 70 


891 1 

OZ 1 1 


8900 
ozuu 


18 

JO 


81 08 

0 1 70 


8919 
OZ 1Z 


8900 
OZUU 


10 


891 1 

OZ 1 J 


8914 
OZ 14 


891 S 
OZI J 


40 

HU 


891 1 

OZ 1 D 


891 A 
0Z1O 
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